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INTRODUCTION

The primary purposes of the ITM are (1) to provide a forum for interchange on topics of current
interest relative to environmental assessments in support of offshore oil and gas activities in the Gulf
of Mexico OCS Region; (2) to present the accomplishments of the MMS Environmental Studies
Program for the Gulf of Mexico and of other research programs or study projects; and (3) to foster
an exchange of information of regional interest among scientists, staff members, and decision-
makers from MMS, other Federal or State governmental agencies, regionally important industries,
and academia and to encourage opportunities for these attendees to meet and nurture professional
acquaintances and peer contacts.

The ITM agenda is planned and coordinated by the MMS staff of the Gulf of Mexico OCS Regional
Office around the three themes mentioned above—issues of current interest to the Region or MMS
oil and gas program; accomplishments of the agency; and regional information exchange.
Presentations are by invitation through personal contacts between session chairpersons and speakers
who have demonstrated knowledge or expertise on the subject.

The United States and Mexico have been working cooperatively on a wide range of issues.
Increasing environmental and socioeconomic pressures will generate a need for closer and broader
cooperation. Common interests promote friendly national and economic ties between our two
countries, and help to preserve, and enhance our environment. This ITM incorporated sessions
devoted to U.S./Mexico border issues. The U.S. Department of the Interior’s U.S./Mexico Border
Field Coordinating Committee is dedicated to managing a small representation of the many issues
our countries work on in the spirit of cooperation.

The ITM is considered a meeting of regional importance and is one of the Region’s primary outreach
efforts. Attendance in recent years has been 300-400 persons, including scientists, managers, and
laypersons from government, academia, industry, environmental groups, and the general public.

Support funding is provided through the MMS Environmental Studies Program. Logistical support
for the ITM is provided by a contractor and subcontractors selected through the Federal procurement
process. A proceedings volume is prepared for each ITM based on summaries of brief technical
papers submitted by each speaker and on each session chair’s added comments.
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DEEPWATER OPERATIONS

Mr. G. Ed Richardson
Minerals Management Service
Gulf of Mexico OCS Region

INTRODUCTION: OVERVIEW AND FOCUS
Overview

Both the Central and Western Planning Areas of the Gulf of Mexico Region have experienced an
unprecedented increase in leasing activities in the deepwater areas in recent years. Figures 1A.1 and
1A.2 depict the percentage of leases by sale from 1994 to 1997, differentiated by water depths, for
the Central and Western Planning Areas of the Gulf of Mexico, respectively. The most significant
increase in leasing activities occurred in water depths greater than 800 meters (2,625 feet) for the
years 1996 and 1997. Despite this influx of interest in the deepwater areas, leasing activities on the
shelf (water depths of less than 200 meters) have also continued. This demonstrates continued
interests by operators to explore and develop shelf-related prospects.

Much of the interest in deepwater areas was fostered by the passage of the Outer Continental Shelf
Deep Water Royalty Relief Act (DWRRA), Public Law 104-58. The act clarified and expanded the
Secretary of the Interior’s authority in 43 U.S.C. 1337(a)(3) to reduce royalty rates on existing leases
in order to promote development, increase production, and encourage production of marginal
resources on producing and non-producing leases. This expanded authority applies to oil and gas
leases on the Federal Outer Continental Shelf (OCS) in water depths of at least 200 meters (656 feet)
in the Gulf of Mexico west of 87 degrees, 30 minutes west longitude. The leases had to be in
existence before 28 November 1995 to be considered for relief provisions. Authorized leases may
qualify for a royalty suspension volume if the MMS determines that a field from which it would
produce hydrocarbons needs royalty relief to be economic. The MMS published its implementing
regulations to the DWRRA in 30 CFR Part 203.

Focus

The focus of the session is the sharing of information to improve our understanding of deepwater
operations now and in the future. The session’s papers will further focus on the MMS’ perspective
addressing the Deepwater Operations Plan and environmental information needs for deepwater
National Environmental Policy Act (NEPA) documents. The next three papers will focus on the oil
and gas industry’s perspective. They will address Phase III and Phase IV of the DeepStar initiative,
deepwater pipeline installations, and deepwater spill response capabilities.
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DEEPWATER OPERATIONS PLANS UPDATE

Mr. James B. Regg
Minerals Management Service
Gulf of Mexico OCS Region

INTRODUCTION

The U.S. Department of Interior’s Minerals Management Service (MMS) is responsible for the
leasing of Outer Continental Shelf (OCS) lands and the regulation and inspection of operations
conducted on those leases. Recent lease sale results have demonstrated the transition of interest to
deepwater areas in the Gulf of Mexico. With this deepwater emphasis, a number of issues have been
raised that affect policies and regulatory decisions. Existing OCS operating regulations were
developed to address the technology and operations conducted in shallower waters where surface
production techniques standard to the offshore industry represent the typical development scenario.
The existing regulations do not address the equipment and procedures used in deepwater and subsea
development projects. In some instances, approvals have necessitated departures from established
regulations, standards, and policies. The MMS has worked diligently to address concerns in a timely
manner and to keep abreast of the technological evolutions and innovation that are driving the push
into deep water. This paper will describe one of the initiatives within MMS to address deepwater
activities.

At the 1996 MMS Gulf of Mexico (GOM) Region Information Transfer Meeting, an overview of
the Deepwater Operations Plan (DWOP) was presented. The findings of an internal MMS Deepwater
Workgroup were summarized at that meeting, with particular emphasis on the DWOP
recommendations. This paper is intended to update the information presented and to discuss some
experiences to date with the process. Several changes will also be outlined.

When browsing through all the literature directed at deepwater activities, it becomes obvious that
there are no set criteria for defining deepwater. The MMS has selected 1,000 feet (305 m) as the
deepwater marker for certain regulatory decisions and for statistical purposes. This paper will also
use the 1,000-foot water depth marker for deepwater.

DEEPWATER ACTIVITIES

There is little debate that the GOM has been going through a substantial revitalization within the past
four to five years. Record numbers of leases have been issued by MMS and substantial deepwater
acreage has been obtained by operators in the past two years. Deepwater drilling activity is at an all-
time high and production from deepwater reservoirs is also increasing. The statistics gathered by
MMS indicate that the number of rigs concurrently operating in water depths greater than 1,000 feet
(305 m) has averaged nearly 30 during late 1997, up from just three in 1994. The continued growth
of the deepwater GOM, especially the ultra-deep blocks, might be constrained by the availability of
drilling vessels capable of operating in those water depths. Similarly, shortages of equipment and
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manufacturing capacity may be limiting factors for development. Numerous trade journals have
published articles about the successes of GOM deepwater projects, lists of projects under
development or which are pending, and water depth records for deepwater drilling, mooring, and
installations. The important point is that the GOM offshore has seen a much-needed revitalization
with the excitement of deepwater drilling and production. It is in everyone's best interest that the
successes continue.

DEEPWATER OPERATIONS PLAN

A companion to the revitalization of GOM hydrocarbon exploration and development is the need
for MMS to keep pace with the evolving technology and new techniques associated with deepwater
operations. Efforts are underway within MMS to make sure that the technology and regulatory issues
and concerns associated with deepwater exploration and development are well understood and
addressed before they become barriers.

MMS reviews and updates its regulatory program to reflect advancements in offshore equipment and
operating technologies. Operating experiences, industry recommended practices, feedback from our
customers, and regulatory programs from other countries are reviewed to identify areas where the
MMS regulatory program could be improved. There are situations where it is not in the best interest
of MMS, industry, or the public to develop new regulations. The rapidly evolving technology
associated with deepwater activities is such a case.

A Notice to Lessees and Operators (NTL) was issued in 1996 to address the growing complexities
and issues evolving with deepwater development projects. Discussions with the industry consortium
DeepStar and MMS's active involvement with the Regulatory Issues Committee provided an open
forum between the regulators and operators to identify regulatory and operational issues that impact
the industry. Through the DeepStar Regulatory Issues Committee, MMS, and industry participants
were able to jointly evolve the DWOP concept.

A DWORP is required for all deepwater development projects [water depths greater than 1,000 feet
(305 m)] and all projects utilizing subsea production technology. Projects that use conventional
fixed-leg platforms are exempt from the DWOP requirements. The DWOP addresses technology,
safety systems, inspection, testing and maintenance practices, alternative compliance, and other
subject areas. The Plan is a proprietary document submitted to MMS in three parts: conceptual,
preliminary, and final. Each Part is described further as follows:

*  Conceptual Part. The conceptual part addresses the general design basis and philosophy used
to develop the field. This part provides an early opportunity for MMS and the lessee to agree
on a plan of development prior to major expenditures for engineering design. The conceptual
part should be submitted for approval after the operator has identified the concept(s) for
development and prior to commencing with engineering design. A conceptual part is required
for all projects requiring a DWOP.



* Preliminary Part. The preliminary part provides an opportunity for approval of the system
and associated operations plan prior to major commitments and expenditures for hardware.
It should be submitted for approval after the lessee has substantially completed system design
and prior to commencing procurement and fabrication. Recognizing that various facets ofthe
development require different lead times for procurement and fabrication, the preliminary
part may be submitted in several different parts to suit the project schedule. In any case, the
preliminary part shall be approved prior to initiating production.

* Final Part. The final part updates information previously submitted in the preliminary or
conceptual parts. This part shall be submitted for approval within 90 days following initial
production.

The three-part DWOP is intended to coincide with the operator's knowledge regarding the project
and will provide an early opportunity for the operator and MMS to agree on the proposed
development strategy (design basis and philosophy) prior to major expenditures. The DWOP is also
intended to reduce the overall risk of the deepwater development project. The DWOP approach has
reduced the need for MMS to constantly revise regulations to keep pace with rapidly evolving
deepwater technology.

With DeepStar assistance, a guideline for implementing the DWOP requirement was developed. The
MMS published that guideline as an attachment to NTL 96-4N. The guideline was developed using
aknown and previously approved GOM subsea development project as a model; those projects using
floating production systems were to be addressed on a case-by-case basis. The DWOP NTL (96-4N)
became effective 19 August 1996.

DWOP EXPERIENCE

Figure 1A.3 and show the number of DWOP’s received by year. Most plans have involved subsea
developments to date; MMS expects that future deepwater development projects will utilize more
floating production systems. Note that the DWOP’s received during 1995, before NTL 96-4N
became effective, were provided by DeepStar member companies on a voluntary basis.

Some of the significant issues addressed in DWOP’s to date include:

+ several new technologies, including the subsea horizontal (spool) production tree;

+ techniques for minimizing produced fluid problems (paraffins, hydrates);

» production riser design as such relates to allowable levels of sustained annular pressure;

 testing and operability of safety valves (closing times, acceptance criteria, testing frequency);

* mooring systems;

¢ completion timing (i.e., shut-in subsea well for extended time period while waiting to
complete installation of host facility);

* well intervention, including both workovers and loss of well control;

* hazards analyses.
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Several of these i1ssues have been addressed in the DWOP as alternative means of complying with
MMS regulations (30 CFR 250). More than 20 regulations have been identified where there is a
likelihood for deviation from MMS regulations. Before MMS can approve alternative compliance
measures (equipment, procedure, etc.) in a DWOP, the operator must provide sufficient justification
that the alternative means provide an equal or greater level of safety or reliability, as appropriate,
when compared to the existing requirements.

REVISED DWOP GUIDELINE: WHAT’S NEW?

A continuing dialogue with DeepStar and others has resulted in the revision of the first DWOP
guideline to simplify the language, address the concerns raised during the first year of
implementation, and to include specific information in the DWOP about floating production systems.
An internal (MMS) review of the revised DWOP guideline has been completed. A revised NTL has
also been prepared to replace the existing NTL 96-4N and should become effective during early
1998.

Roughly 40 % of the DWOP’s received to date have been for the shallow water subsea development
projects. Many of these DWOP’s involve equipment and system operability that are similar to
DWOP projects approved by MMS. As such, the new NTL and guideline incorporate the following
change:
“A Conceptual Part 1s required for all development projects in water depths greater than
1,000 feet (305 m) and all projects utilizing subsea production technology. For those subsea
projects in less than 1,000 feet of water that are similar to previously-approved projects,
MMS may waive the requirement for a Preliminary Part.”

This streamlined approach for the shallow water subsea developments will allow MMS to emphasize
the review of the more complex DWOP’s.

The guideline has been substantially reworded and reorganized to be more user friendly. Some of
the structure changes include minimizing duplicate wording/requirements, including a list of
abbreviations and defintions, a description of the relationship to other submittals, and procedures on
how to address (submit) revisions, updates, and amendments to the DWOP. Where practical, the
specific detailed information needs included in the previous guideline have been replaced with more
performance-oriented requirements.

CONCLUSION

The liklely continued high level of interest in the GOM deepwater will mean a steady flow of
DWOP’s to the MMS for approval. Many of the planned developments will involve floating pro-
duction system technology. A revised guideline developed in conjunction with DeepStar has put
MMS in the position to effectively respond to the needs of industry from a technical and permitting
standpoint. The guideline should also help operators with the preparation of a DWOP. The early
dialogue established through the DWOP process is akey factor in understanding the concerns of both
operators and MMS. When used as intended, the DWOP should help reduce some of the risks
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associated with deepwater development projects by knowing well in advance MMS’ position on
technology and techniques not specifically addressed in the existing regulations.

The slide show that accompanied this presentation follows.

Qutline

@ Background information
» what is deepwater ?
» activities, statistics
» historical perspective of regulations
o Deepwater Operations Plan process
e Experiences to date
® Recent changes

Deepwater Activity

e 30 rigs in WD >1000 ft (3 in 1994)
® 23 producing fields (6 in 1992)
e Deepwater production:

» 1996 - 17.3% of total oil; 5.9% of total gas
» 1985 - 1.8% of total oil; 0.5% of total gas

o Activities, trends and effects
» MMS 97-0004; MMS 97-0008
» 40 deepwater producing fields by 2001

Deepwater Production
(Percent of Total GOM OCS)

18

14
12

o N Ao
-

Current Developments

¢ =70 major
discoveries/developments
» 13 = 4000 ft WD; up to 7500 ft
» Mensa - 5400 ft

e 23 producing fields (as of July 1997)
» 6 fixed platforms
» 6 floating systems (4 TLPs; 1 FPS: 1
Spar)
» 11 subsea

Future Developments

e Systems to be deployed
» 10 subsea systems
» 2 fixed facilities
—Compliant Towers
» 10 floating systems
—~TLPs; FPSs; Spars
-FPS&0s?
» 24 unknown development systems

Regulations

o Performance-based regulations
» evolutionary in nature
® Existing MMS regulations

» different functional requirements of
deepwater technology

» regulation by departure
® MMS Deepwater Work Group

» address deepwater regulatory
concerns
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Typical Departures

® Casing annulus monitoring

o Safety device location, operation,
testing, leakage
» USV, SCSSV, 5DV, FSV, PSHL, etc.

e ESD location, operation, testing

® Abandonment and site clearance
e Pipeline/Flowline working pressure
e Bottomhole pressure survey

@ Total systems approach

o Early dialogue
® Proprietary document
o Alternative compliance and departures

o MMS approval of design prior to major
expenditures

® Avoid unnecessary regulatory rewrites

DWOP Purpose and Benefits

Conceptual Part

& Innovative and unusual technology
e Overall description of project

» host facility; hazards; expected production
conditions; development method

® Single vs. multi-phase projects
® Submit when decision made to develop
® 30 days to take action

Deepwater Operations Plan
—_ |
o MMS Work Group Report - April 1995
» Total systems approach to the review
of a deepwater project
» safety and operating system perspective
» permitting perspective
® NTL effective August 19, 1996
» DeepStar, OOC involvement
» Guidelines

DWOP Approach

e NTL 96-4N

® 3 Parts: Conceptual, Preliminary,
Final

® Guidelines addressing equipment,
operations, testing, maintenance

o Used subsea analog for guidelines
o MIMS review and approval

Preliminary Part

e Update Conceptual
® Alternative compliance/departures
» descriptive supporting information
» predictive process hazards analysis
® Schematics and descriptions
» surface equipment and operation
» subsea equipment and operation
@ Maintenance




Preliminary Part

& Submit after complete system
design; prior to procurement and
fabrication

o 90 days to take action
e Approval prior to initiate production

Final Part

e Update previous submittals

o Revisions based on operating
experience

e 60 days to take action

® Annual updates if development
drilling continues beyond Final Part
approval

DWOPs Received

W Concep!

Recent Projects - DWOPs

# Received

W Preliminary,
m Final

1995 1996 1997 1998
Year

valid through 12/16/97

ﬁ

@ Neptune - Oryx

» first production Spar; 1930 feet of water
® Mensa - Shell

» subsea; 5400 feet of water (record)

» 68 mile pipeline to host; 150 MMcfgpd
® Ram-Powell - Shell

» 4th GOM TLP; largest to date

Other Significant DWOPs

® Diana - Exxon

e Marlin, King - Amoco

@ Petronius - Texaco

® Genesis - Chevron

& Morpeth - British-Borneo

@ Troika, Pompano - BP

® Tahoe, Popeye, Europa - Shell

Issues Addressed in DWQPs

e Alternative technologies
» production tree, riser design
» structural variants, mooring design
» flow assurance techniques
e Safety valves
» testing, operability
® Completion timing
& Well intervention

13
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Revised DWOP Guideline

| —
® Restructured Guideline

» Commonly asked questions

» Description; Purpose; Applicability;

Definitions; Submittal/Approval; Revisions

® Subsea, Floating Production Systems,

and Nonconventional Fixed Structures
e Conceptual Part required, but...

» waive Preliminary Part?

DWOP Contents (cont’d)

® Vessel-based offtake systems
e Pipelines

® Subsea production systems

e Surface production systems
@ Operating procedures

e Hazards Analysis

DWOP Contents

e Wellbore
» Drilling and completion considerations

e Structural information

@ Mooring system

e Stationkeeping systems
® Risers

Deepwater Structure Concepts

g |

® Panel discussion
® 5-10 minute presentations

® Open discussion of structure
concepts, issues, concerns, needs

e Information sharing

Jim Regg is a Petroleum Engineer with the MMS Gulf of Mexico Region, located in New Orleans.
He currently works in the Field Operations office, responsible for technical, safety, research and
regulatory issues relating to drilling and production activities. He coordinates the Deepwater
Operations Plan (DWOP) process for MMS. Jim has offshore experience in drilling and production
operations in Alaska and the Gulf of Mexico, and also experience with the MMS offshore inspection
program. He has had numerous papers published, conducted several workshops, and serves on
several joint MMS-industry initiatives. Jim received a Petroleum Engineering degree from the

Pennsylvania State University. He will be presenting an update of the DWOP process.
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ENVIRONMENTAL INFORMATION NEEDS FOR DEEPWATER PROPOSALS

Mr. G. Ed Richardson
Minerals Management Service
Gulf of Mexico OCS Region

INTRODUCTION

The Gulf of Mexico OCS Region experienced a dramatic increase in deepwater leasing activities in
1996 and 1997. Much of this increase may be attributed to the Deepwater Royalty Relief Act and
its implementing regulations. It provided substantial incentives to prospective bidders by allowing
lessees to forgo a certain amount of royalty payments on their initial production. The rate of royalty
relief is based on water depth. Figures 1A.4 and 1A.5 show the number of leases displayed by water
depth for the last four sales in the Central and Western Planning Areas, respectively. The sales that
transpired in 1994 and 1995 were conducted prior to royalty relief while the sales in 1996 and 1997
occurred with royalty relief provisions in effect. Note the marked increase in the number of leases
for water depths of greater than 800 m (2,625 ft) in the 1996 and 1997 sales.

From 1994 to 1997, leasing activity on shallow water blocks [up to 200 m (656 ft) water depth]
remained at arelative steady rate. These data indicate that the increase in deepwater leasing activities
added to the overall leasehold positions in the Gulf of Mexico rather than substituting for shallow
water leasing activities.

Deepwater operations may have some unique considerations when compared with conventional
operations that transpire on the shelf in shallower waters. As a result, the MMS devised the
Deepwater Operations Plan (DWOP) to address the engineering and operational aspects of proposed
deepwater operations. The environmental information needed to evaluate each deepwater proposal
has been requested on a case-by-case basis for each Exploration Plan, Development Operations
Coordination Document, or pipeline application (lease-term or right-of-way) received by the MMS.

The MMS complies with the National Environmental Policy Act, as amended, by evaluating each
proposal submitted by an operator against specific criteria to ensure proper environmental evaluation
of the plan or application. The potential effects from a proposal are investigated and a Categorical
Exclusion Review or an Environmental Assessment is prepared prior to the MMS’ decision to
approve, disapprove or modify the plan or application.

This paper. focuses on the environmental information needs unique to deepwater operations. A
regulatory framework is offered as background information. A discussion is provided on
chemosynthetic community detection and protection. Environmental information needs are explained
for “Host” and “New” facilities proposed in deepwater. Finally, a discussion of environmental
information needs for the transportation of hydrocarbon production via pipelines or
barging/tankering operations is included.
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Figure 1A.4. Central Gulf of Mexico leases by water depth.
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REGULATORY FRAMEWORK

Certain pre-lease activities such as geological and geophysical exploration of the OCS are regulated
by the MMS under 30 CFR Part 251. Awarding of the lease initiates the post-lease activities for
MMS. The lease may contain both operational and environmental stipulations that become a part of
the lease and require compliance by the lessee/operator. The MMS’ Operating Regulations contained
in 30 CFR 250 provide guidance to the operators for activities on the OCS. Specifically, 30 CFR 250
Subpart B, Exploration and Development and Production Plans, and Subpart J, Pipelines and
Pipeline Rights-of-Way, are the focus for this paper.

To clarify these regulations, the MMS publishes Notices to Lessees and Operators (NTLs). These
documents are specific to a topic and help the operator understand how to comply with the
regulations. Examples of NTLs include: 83-03, OCS Shallow Hazard Requirements; 86-09,
Environmental Report/Information Guidelines for Plans; 88-11, Implementation of Measures to
Detect and Protect Deepwater Chemosynthetic Communities; 96-04N, Deepwater Operations Plans;
and 96-06N, Conservation Information.

Letters to Lessees and Operators (LTLs) are similar to NTLs and clarify regulatory requirements.
Examples of these LTLs include: 12 October 88, POE, POD/P and DOCD Requirements; 5
September 89, Modify and Clarify POE and DOCD Requirements; and 31 August 94, Forms for Air
Quality When Submitting Plans.

CHEMOSYNTHETIC COMMUNITIES

NTL 88-11 provides for the detection and protection of high-density chemosynthetic communities
on the Federal OCS. These communities are defined in the NTL as “...assemblages of tubeworms,
clams, mussels, bacterial mats, and associated organisms.” Requirements for chemosynthetic

community analyses apply to all bottom-disturbing activities in water depths of greater than 400 m
(1,312 fi).

Prior to the approval of an Application for Permit to Drill (APD) or a pipeline application, the
operator/applicant must delineate all seafloor areas which would be disturbed by the proposed
operations. An analysis of geophysical information for these areas and any other pertinent
information available will be furnished to the MMS which discusses the possibility of disturbing
geological phenomena that could support chemosynthetic organisms. These geological phenomena
may include areas such as hydrocarbon-charged sediments, seismic “wipe-out” zones, anomalous
mounds or knolls, gas vents, or oil seeps.

If the MMS’ review of the information submitted by the operator/applicant results in a determination
that high-density chemosynthetic communities may be present and could potentially be harmed by
the proposed activities, the operator will be required to take one of the following actions:

1. Modify the plan/application to relocate the proposed operations to avoid impacting possible
chemosynthetic communities;
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2. Modify the plan/application to provide additional information such as a photo-survey, a
video survey or already available information to document whether high-density
chemosynthetic communities exist in the areas of concern;

3. Adhere to certain conditions of plan or application approval. This may include the use of a
remotely operated vehicle (ROV) during anchor setting and other activities. The ROV may
be used to monitor impacts caused by the proposed work; or

4.  Adhere to any other condition deemed necessary by the Regional Director.

HOST FACILITIES

Host facilities may be either “planned” or existing platforms/structures that are usually located in
shallower water to support deepwater activities or facilities. Characteristically, production,
separation, and treatment operations transpire at the host facilities to process the hydrocarbons
extracted at a deepwater site. An example is Shell’s subsea Mensa project. Natural gas extracted
from the subsea completions in Mississippi Canyon Block 687 [water depth of 1,639 m (5,376 ft)]
is transported approximately 163 km (63 miles) by pipeline to its host facility in West Delta Block
143 [water depth of 113 m (370 feet)] for processing. Umbilical lines from the host facilities control
the wells and their production at the deepwater location. These umbilicals may also transport flow
assurance chemicals to the deepwater wells and facilities.

Of concem to the MMS are the changes to conditions that result from a facility becoming a host.
This may include the additional discharges and emissions at the host facilities and the operational
and safety support systems for the deepwater project. The MMS conducts an initial environmental
review or analysis under the implementing regulations of the National Environmental Policy Act,
as amended, (NEPA) on the operator’s Development Operations Coordination Document (DOCD)
or Development/Production Plan (DPP). Conclusions and any mitigative measures developed for the
initial environmental evaluation were based on the conditions presented in the plan. If conditions
change as a result of the facility’s becoming a host, the MMS must conduct an evaluation to
determine if the conclusions reached from the initial NEPA review are still appropriate or if
modification to the plan/application is needed. Examples of concerns for host facilities include spill
response, flow assurance measures (such as storage, use, and toxicity of chemicals), storage and/or
shipment of produced hydrocarbons, and additional support at facilities and onshore bases/terminals.

NEW FACILITIES

As operations transpire in ever-deepening water depths, the structures used to discover, extract, and
produce the hydrocarbons are also changing in their design and installation. Traditionally, fixed
platforms were used on the “shelf.” Initial deepwater structures such as Cognac [water depth 312 m
(1,023 feet)] and Bullwinkle [water depth 405 m (1,329 feet)] were modified fixed structure designs.
Economic and engineering considerations lead operators to devise other structures for the deepwater
environment. See Figure 1A.6 for a diagrammatic representation of the types of new structures



20

designed and in use in the Gulf of Mexico. Each design has “suggested” water depth ranges for its
application.

The Departmental Manual which provides guidance on implementing the NEPA requires the MMS
to prepare an Environmental Assessment (EA) for all proposals that involve “new or unusual
technology” [516 DM 6, 10.4.C(10)]. Applicants must adequately describe any new or unusual
technology that will be used in their new structures/facilities. Processing time for a plan or an
application may be lessened with the inclusion of an appropriate discussion of these technologies
in the submittal.

Applicants should thoroughly review the requirements in 30 CFR 250 Subpart B (Plans) and Subpart
J (Pipelines) and the appropriate NLTs and LTLs for guidance in preparing their submittals. If
questions arise, contact the Gulf of Mexico OCS Region to answer your specific questions.

TRANSPORTATION OF HYDROCARBON PRODUCTION

Traditionally, pipelines have transported hydrocarbon production from the OCS to shore. An
extensive pipeline infrastructure on the “shelf” already exists. Estimates suggest that there are
approximately 26,000 miles of pipeline located on the Gulf’s seafloor. The MMS records also
indicate that a small amount of liquid hydrocarbons is barged to shore. In the Gulf’s deepwater areas,
few pipelines have been installed. As an alternative, operators may consider sea-going barges and/or
tankers to transport liquid production to shore. Natural gas produced at a deepwater project has
several options: pipeline to shore, re-injection into the producing formation to maintain reservoir
pressure or “conversion” to a product that is transportable by vessels.

Pipelines

New development and production in deepwater areas will result in additional pipelining activities.
Both flowlines (lease-term pipelines) and pipeline rights-of-way are expected to increase. New
pipelines to shore may be required because of the lack of infrastructure capacity, characteristics of
the produced hydrocarbons, or process and marketing conditions. Proposed pipelines that result in
a new corridor to shore will require MMS prepare an Environmental Assessment [516 DM 6,
10.4.C(15)]. For these applications, the MMS will require more environmental and operational
information to prepare an Environmental Assessment than is required for a Categorical Exclusion
Review. Early submission of the pipeline application and its supporting environmental information
to the MMS is essential to meet scheduled construction and installation deadlines. An applicant
should try to maximize the use of available information when submitting its application to the MMS.
For example, an applicant may include portions of its Corps of Engineers pipeline permit with the
MMS’ application. This may provide useful information to the MMS on nearshore effects that will
be addressed in the NEPA document for the proposed action. The objective of the supportive
information is to expedite the MMS” environmental evaluation. Applicants are encouraged to have
an early and open dialog with the MMS.
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There are some special considerations an applicant should recognize and for which appropriate
information should be provided. If hydrogen sulfide (H,S) is entrained in the pipeline flow, the
applicant should provide the known or expected concentration of H,S. Air quality modeling from
a potential release may be required. An applicant must also describe any flow assurance measures
that it expects to use. Descriptions of the chemicals and rate of use are needed by the MMS.

Barging Operations

Currently, 53 platforms in the Gulf of Mexico barge their liquid hydrocarbon production to shore.
This experience is limited to the shallow water regime since all of these activities transpire in water
depths of less than 60 m (197 feet). Approximately 27 of these platforms pipe their liquid
hydrocarbon production to another platform for storage and offloading to barges for shipment to
shore. A few platforms barge their liquids to another platform for storage and the production is
subsequently piped to shore. About 3%of the liquid hydrocarbon production in the MMS’ Central
Planning Area of the Gulf of Mexico 1s barged to shore. Most of these operations occur east of the
Mississippi River. The Western Planning Area has about 7% of its hydrocarbon liquids transported
by vessels.

There has also been some barging of liquids from extended well tests at deepwater sites to shore.
More of these operations are expected. There are newly designed drillships being constructed with
sizeable liquid storage capacities (100,000 to 500,000 bbls). Such a vessel could be used to store
liquids from an extended well test that would evaluate reservoir characteristics before major capital
expenditures for development are considered. The liquids from the test might be barged to shore
before the drillship moves to a new location.

Tankering Operations

Currently, tankering operations in the Gulf of Mexico are limited to “lightering” activities.
“Lightering” operations involve the offloading of hydrocarbon liquids from very large crude carriers
(VLCC) to smaller tankers for transportation to shore. Much of the “lightering” activities occur in
four large U.S. Coast Guard designated transshipment areas within the Gulf. All of these areas are
located at least 155 km (60 miles) from the shoreline. The U.S. Coast Guard prepared an
Environmental Assessment before designating the areas for transshipment operations.

A DOCD or DPP that proposed tankering operations in the Gulf would most likely require the MMS
to prepare an Environmental Assessment to evaluate the potential environmental effects from these
activities. If a Finding of Significant Impact was determined from the results of the Environmental
Assessment, the MMS must prepare an Environmental Impact Statement. To expedite any NEPA
analysis of tankering operations, the MMS would use other environmental documents to “tier” (40
CFR 1502.20) and/or “incorporate by reference” (40 CFR 1502.21) information already available
in the public domain.
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For any DOCD or DPP that proposed tankering operations, the MMS would need both operational
and environmental data to prepare the NEPA document that evaluated the potential effects from the
proposed activities. Examples of the type of operational information needed include:

size and capacity of tanks and vessels
storage and offloading capacities

routes and frequencies of transshipments
offloading procedures and durations
limitations for offloading

inspection and maintenance schedules, and
shore base and terminal information.

R

Examples of the type of environmental information needed include:

source, frequency, and volume of spills,
environmental effects from spills

spill response capabilities

safety and system “shut downs”

emissions and discharges

effects at the shore and within the coastal zone, and
socioeconomic information.

N kLN

SUMMARY

A brief explanation of the MMS’ regulatory framework for deepwater activities is offered. The focus
is on Exploration Plans, Development and Production Plans, and Pipelines. A discussion of
chemosynthetic community detection and protection is explained. The “host” facility concept is
addressed and the need for MMS’ review of these facilities as they support deepwater projects is
provided. New facilities are discussed with environmental information needs of the MMS. Finally,
a discussion of the transportation of hydrocarbon production from deepwater facilities by pipelines
or by barging or tankering operations is offered.

Mr. G. Ed Richardson is a Senior Environmental Scientist with the Environmental Assessment
Section of the Office of Leasing and Environment in the Minerals Management Service’s Gulf of
Mexico OCS Region in New Orleans, LA. His career spans over 26 years of environmental and
regulatory experience in state and federal government agencies and in the oil and gas industry. He
received his Masters of Science degree from Clemson University in microbiology, environmental
health, and biochemistry.
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DEEPSTAR: RESULTS FROM PHASE Ill AND THE FUTURE UNDER PHASE IV

Dr. Paul Hays
Texaco

INTRODUCTION

DeepStar Phase III consists of 20 oil companies and about 40 vendor companies contributing to a
deep water technology development effort. The two most recent companies to join are Oryx and
Statoil. Presently, 19 of the oil companies have signed letters of intent to participate in the two-year
Phase IV program beginning January 1998. The base program involves $9 million in research with
about half of the program funding focused on pipeline flow assurance issues. We have another $2
million contributed by new participants which will be held in reserve until our base program is
mitiated. Then technical committees will provide recommendations to a Senior Advisory committee
which will decide on program direction and balance when it authorizes the expenditure of the
remaining funds.

Most of you are probably aware of the DeepStar program, which is now moving into its seventh year
as an ongoing joint industry effort. Formed in leaner times (1992), DeepStar represented Texaco’s
effort to pursue development of extended reach subsea tie-backs from the deep water Gulf back to
existing shelf infrastructure. A quick view of water depth contours indicated that a large section of
the deep water Gulf extending out to 1,829 m (6,000 ft) could be readily produced with very few
shallow water regional processing centers, if the components of the extended reach technology were
feasible. Our mission continues to be: “An industry-wide cooperative effort focused on identification
and development of economically viable, low-risk methods to produce hydrocarbons from deepwater
tracts in the Gulf of Mexico.” DeepStar emphasizes deep water more than Gulf of Mexico. A
significant component of the research is generic and has world-wide application.

Since DeepStar began in 1992, very few extended reach tie-backs have been initiated. This provides
testimony to the difficulty of achieving extended reach subsea tie-backs. Shell’s Mensa is the case
in point. Although hydrates are a concern, the field is essentially a dry gas field. Whereas for the
more general case of heavy, viscous, paraffinic crudes typically encountered in the Gulf, the near-
term development solutions still appear to give primacy to surface-based completions. As evidence,
consider the compliant towers, spars, and TLP’s that have been initiated or completed since 1992.
Subsea systems have been installed, e.g. BP’s Pompano. It’s just that these are not the long offset
[104-155 km (40 - 60 mile)] tie-backs originally envisioned as the classic DeepStar design basis.

We quickly learned that we had to study more than extended reach tie-backs if we wanted our
DeepStar technology development efforts to contribute meaningfully to future prospects. We began
looking at produced fluids (flow assurance), subsea equipment (including pipelines, flowlines, and
umbilicals), we considered vessels, mooring and riser systems, as well as drilling and completion
issues. Later (Phase ITA) we added a reservoir engineering committee and focused our studies of
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public domain information on those characteristics that are common to deep water Gulf of Mexico
reservoirs.

ACHIEVEMENTS AND LESSONS LEARNED

An early vision of DeepStar was to progress to deployment of the components of deep water susbsea
systems. The program’s progression has definitely been in the direction of more testing. The
evolution has been gradual, though the progression has been steady. We cite as evidence the flow
assurance portion of DeepStar Phase IV, which consists of four field tests and offshore deployment
of an electrically heated pipe system.

We have come this far in steps. Early in Phase II we focused on metal tube umbilicals which are
being qualified for dynamic service in Phase III. In Phase III, the subsea committee has tried to fill
a gap in their work on deep water pipeline repair by giving attention to contents containment during
the repair operation. This effort builds on previous phases which examined both bottom-based and
surface-based repair techniques.

In Phase III, a qualification test is being completed that seeks to provide reliable and consistent
subsea distribution of chemicals to reduce long offset umbilical costs.

Atwo-year test of a polyester mooring line is scheduled to be completed in August 1998. The system
deployed in 914 m (3,000 ft) near Shell’s Auger TLP has been instrumented for data retrieval. In
Phase IV, a postmortem will be carried out to help us learn how well we can predict the behavior of
this potential economic alternative to conventional chain and wire rope mooring systems.

We unsuccessfully tested vertically-loaded drag embedment anchors in Phase IIA of DeepStar. Then
in August 1996, as part of Phase III, we successfully deployed the anchors in shallow water. It is
hoped that anchor manufacturers’ participation in the tests will lead to continued improvements in
these economic alternatives to drilled and grouted piles for taut leg mooring systems.

In concert with the National Institute of Standards and Technology, DeepStar successfully tested a
composite drilling riser. A 20-ft pup joint was loaded well beyond design conditions without failure.
This $4.8 million project will be in its final year in 1998 and is very likely to deliver products such
as 6,000 ft composite risers and 10,000 ft composite risers that deployed on future drilling vessels.
A field test carried out in early 1997 successfully demonstrated the technique of removing hydrate
blockages in flowlines by lowering pressure on one side of the line. This was a prime example of
what an ongoing cooperative effort can bring to bear on a problem. A test loop has been developed
in Phase III to demonstrate the feasibility of deploying coiled tubing to remove blockages in
flowlines for distances extending up to 13 km (5miles) around either side of an entry point designed
into a system. A successful demonstration of this technique using laboratory scale apparatus has been
achieved. Several participants are actively considering use of this technology for remediation of
pipelines that are currently plugged.
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Tests with coatings to prevent wax deposition have not proved to be as successful as hoped. Only
by pursuing the path to its logical conclusion with a comprehensive testing program would we have
ever known this with confidence.

A matrix of chemical compatibility has been successfully developed. Many chemicals used to treat
production are incompatible. If mixed, they may gel or crystallize, resulting in plugged umbilicals
or injection ports. Working with the vendors, we have developed a compatibility matrix of generic
chemical families and concentrations. The matrix will provide future guidance regarding viable
chemical mixtures for “dosing” a well’s production.

HIGHLIGHTS OF PHASE IV
Regulatory Committee

A DeepStar committee has been charged with looking at regulatory issues since 1992. We will
continue to target continuing discussion between the two regulatory authorities with whom we are
most involved, the MMS and the Coast Guard. Asissuesrelated to floating production systems come
up, we need to work together to sort out overlaps in regulatory domains and strive to resolve the
conflicts.

As the oil industry moves further away from the shoreline, the economic viability of a field
developed with pipelines running back to shore becomes a more pressing issue. The industry has
successfully deployed a Floating Production Storage and Offloading (FPSQ) system off the coast of
California when the operator wasn’t permitted to run a pipeline to shore. The relative safety of this
California application, along with numerous other world-wide applications of FPSO’s must be
examined more closely with respect to the issue of deploying FPSO systems in the Gulf of Mexico.
In Phase IV, we will continue to work with the MMS to capture data from world-wide usage of
FPS’s and FPSO’s into a database. We would like the MMS to become more familiar with the usage
and merit of these systems as evidenced by the world-wide deployment track record.

DeepiStar will continue to provide a forum for open industry discussion on these issues. For example,
we cite the April 1997 DeepStar/MMS workshop on FPSO’s, the minutes of which are being offered
as an MMS report.

Flow Assurance Program

The core of the Phase IV Flow Assurance (FA) program is a series of four field tests. The objective
of the program is to retrieve sufficient multiphase flow and solids deposition data to validate and
improve current FA predictive tools. In addition, available management and remediation
technologies will be qualified in the field, not necessarily offshore or even deepwater fields, but the
key will be the field scale and location of the tests.

Instrumentation will be a key aspect of the program. We will use both novel and established
instrumentation systems, including fiber optics and solids deposition monitors. As noted previously,
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the extensive and unique data recorded from this program will be used to validate and improve
current FA predictive software.

We plan to field qualify available management and remediation technologies. These will include the
latest chemical developments for wax and hydrate inhibition, and possibly other novel approaches.
We will field qualify optimum depressuring techniques for hydrate remediation and test the
suitability of aggressive and multi-diameter pigs.

In addition to chemical and mechanical strategies, we plan to field qualify an electrically heated pipe
system. If this system proves to be a practical solution, it would be able to keep the pipeline out of
wax and hydrate formation conditions, and it may also be an excellent remediation tool. This final
section of the program will be conducted under the guidance of our subsea committee.

Vessel, Mooring, and Riser Committee

This approximately $1 million program addresses diverse issues related to our need to improve the
reliability of deepwater floating structures. Shallow-water fixed platforms have a large, well
understood experience base for which analytical tools are well proven. In contrast, floating structures
have a small experience base and intrinsic difficulties related to model testing in deepwater where
reliability of the design is a central issue of contention.

In Phase IV, we will address deepwater mooring and riser analytic capabilities. In particular, we will
focus on mooring and riser systems for applications beyond 1,829 m (6,000 ft) water depth. As
mentioned previously, we will likely remove the taut leg polyester mooring test and conduct a
post-mortem in the fourth quarter of 1998. The last component is a small effort contributed to the
industry by DeepStar to expedite the completion of two industry standards documents. One of them
on “Reliability Based Mooring Design Code,” may end up being either an ISO or an API document.
The other document is APIRP 2FPX on “Planning, Designing and Constructing Floating Production
Systems.” This effort has been languishing, and with DeepStar seed money this effort will see a draft
recommended practice (RP) in a much nearer term. However, DeepStar will never become an
adjunct to the API or ISO standards committees. Most of what we do will always be near term,
proprietary technology development. Only occasionally will we lapse into philanthropy.

Drilling and Completion and Reservoir Engineering Committees

These efforts are presently much smaller than the other committees with funding for Phase IV likely
to be on the order of $500,000 and $200,000 respectively. One issue where these committees do have
commonality 15 on CTR’s focused on “Multi-Lateral Completions.” Both committees are looking
at various aspects of this issue, and a coordinated effort is likely to evolve and bear fruit.

Due to the significant portion of project development budgets spent on drilling, it seems that this is
an area ripe for expansion in DeepStar Phase IV. Perhaps what is needed is a new DeepStar
participant that is willing to charge new life into this project.
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DEEPSTAR’S FUTURE
When a program has been around for as long as DeepStar, there are many reasons for its success.

Surely, it has met an industry need to develop commonly required technology by using the combined
financial and intellectual resdurces of the 20 ongoing participants. Further, as the industry continues
with its strong deepwater focus, coupled with the industry wide shortage of experienced personnel,
it is not hard to foresee that the need and benefits of joint efforts will continue. In spite of the evident
success, we have to pause and ask ourselves if we are really doing enough to ensure our own
industry’s growth and vitality.

Patterned after the DeepStar model, many other jointly funded consortiums have been initiated and
made to grow in this very active climate. DeepStar should not cover everything, and specialty
focused JIP’s will continue to evolve afresh in a very dynamic environment. DeepStar has been very
successful both in terms of longevity and accomplishments. Though we have not yet done enough,
and our task of helping provide a unifying framework for the industry’s technology development
effort is far from complete. We are still far from what we could achieve in service to our industry.

Here is the dilemma: as more and more operators see the deepwater opportunity, we as an industry
expose ourselves to risk if we don’t bring along more than just the major oil and gas companies.
Although the cost for anew participant in DeepStar is now roughly $1 million (because participation
fees are cumulative), we may be approaching a maximum number of those who will ever join if we
don’t make changes to the program. Even though all the operators who purchase deepwater leases
can surely afford to pay the fees to purchase DeepStar’s technology, they are not set up to participate
actively. This is a problem that needs resolution, as we would like the industry as a whole to
approach deepwater development from a sensible, safety conscious perspective. How can we modify
DeepStar to ensure that those smaller participants can gain access to and benefit from our technology
in spite of their more limited technology development budgets and staffing policies?

Perhaps we can encourage greater participation with a third tier. Now oil and gas companies
essentially fund the program. Vendors contribute technology to the program and become aware of
the oil industry’s needs for a lesser $5,000 fee per phase. Perhaps the third tier would consist of the
smaller companies that are starting to pick up deepwater activity, yet don’t have extensive staff
available to follow the whole program in detail. For some lesser fee, they could be allowed into the
program as passive participants (non-voting). Perhaps company size may be one of the requirements
for achieving the reduced fee, so we don’t get every company trying to pay minimum, reneging
voting rights and thus negating the size of the program funding. These are issues we must grapple
with over the next couple of years.

If DeepStar continues to live on and grow, at some point it may be spun off as a self-sustaining
entity. Its vitality as an industry-led consortium can be kept alive by structural changes, such as the
requirement that first tier participants not only pay a fee, but further, have an obligation to contribute
manpower. Texaco has guaranteed the program over the last six years. But such a commitment must
come from a higher level than the senior technical committee within DeepStar. Participants’
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corporate technology leaders (presidents and vice-presidents) need to step forward, recognize the
benefits they have gained thus far, and express a willingness to share a greater load in ensuring our
industry’s future prosperity.

Paul Hays received his Ph.D. from the University of Illinois at Urbana, Illinois in May 1980. After
a brief stint with General Dynamics in Fort Worth focusing on unsteady aerodynamics (flutter), he
joined the oil industry in 1981. Paul’s whole career focus has been on deep water, although in the
beginning, deep water offshore Norway was 305 m (1,000 ft). Gradually the water depth focus
increased and the region of interest has come to center on the Gulf of Mexico.

In 1992 the DeepStar project began a program to develop technology to enable extended reach
tie-back field development in GOM water depths ranging between 914 and 1,829 m (3,000 to 6,000
ft). Paul began work with DeepStar focusing on pipelines. As the program expanded in Phase I, he
took on additional responsibility for production risers. In Phase IIA, he assumed additional
responsibility for the drilling and completions committee. Paul assumed responsibility for leading
the DeepStar program at the kick-off of Phase III in February 1996.

DEEPWATER PIPELINE INSTALLATIONS

Dr. Robert C. Malahy
Global Industries, Ltd.
Houston, Texas

Disclaimer: ~ The Session Chair derived the following paper from slides presented by the author
at the 1997 Information Transfer Meeting. No manuscript was provided by the
author.

WHAT IS NEW IN DEEPWATER

Operators face a new and changing work environment. Risk and cost are proportional to the water
depth of a project. There is a shortage of experienced personnel and of pipelaying equipment. There
is new emphasis on reliability, planning and training for deepwater operations.

WHAT IS REQUIRED IN DEEPWATER

Dynamically positioned vessels may be used in many deepwater pipeline installations. Pipelaying
equipment must face significant challenges, including high-tension capacities on the barges to hold
the pipeline and near-vertical departure angles for the pipeline. The industry is faced with the
development of new pipelaying techniques to overcome these and many other problems of the
deepwater environment.
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DYNAMIC POSITIONING

Dynamic positioning utilizes multiple thrusters within a vessel for station-keeping operations. No
anchors are involved. The thrusters are controlled by computers that may be interconnected to a
satellite global positioning system. The thrusters will have high-power output to facilitate station
keeping under adverse weather and current conditions.

DEEPWATER PIPELAYING

The catenary pipe span dramatically increases with water depth. High vertical tension is required for
these applications. Tension values may approach approximately 1,000+ kips. Low horizontal tension
is expected (~10 percent T,,;). Huge stingers may be required to mitigate stress on a pipeline as it
exits the lay barge. Departure angle for a pipeline in deepwater may approach 90 degrees. Anchored
pipelaying barges may require large winches. Wire line for the anchors may be 7.6 to 12.7 em (3 to
5 inches) in diameter. Winches may have more than 3,658 m (12,000 ft) of line capacity to ensure
adequate anchor line scope for station keeping operations.

DEEPWATER PIPELAY METHODS

Various pipelaying methods are proposed for deepwater and “transitional” water depths. These
methods include:

* Horizontal “Stove Pipe” S-Lay
» Vertical J-Lay
» Reel Methods
- Horizontal
- Vertical
+ Bottom Tow

Horizontal “Stove Pipe” S-Lay

For deepwater applications, this method is a modification of the conventional pipe assembly system
used in shallow waters. Its advantages include horizontal assembly and multiple work stations. This
technology is useful for both shallow or deepwater areas. A limitation to this system is the
requirement for a large, complex stinger.

Vertical J-Lay

The J-lay system has a near vertical departure angle for the assembled pipe. This eliminates the need
for a stinger system to support the exiting pipeline. The J-lay method may have high tension
requirements. It’s primary limitation is the availability of a single work station because of the near
vertical orientation.
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Reel Methods
Advantages to this method of pipelaying include:

»  Welding and inspection at onshore facilities,
» Faster lay rates compared to “conventional” assembly lay barges, and
* Less weather sensitive.

Limitations to this method are the size of pipelines that may be reeled, the fact that pipe coated in
concrete cannot be laid by this method, and the high cost of mobilization.

Vertical Reel: The vertical reef method has certain advantages, including the fact that the pipe is held
in a near vertical manner. No stinger is required with this method. Only ramp levelwinds are
required. Vertical reels are limited by their smaller capacity and minimal work space on the reel
barge.

Horizontal Reel: The horizontal reel method has advantages over the vertical reel method in that it
has an increased capacity and increased available workspace. In addition, conventional pipelaying

techniques apply. This method’s disadvantages include the requirement for a stinger system,
levelwind tensioners, and specialized pipe straighten equipment.

Bottom Tow

A few bottom tows have taken place in the Gulf of Mexico Region. The advantages to this method
include:

*  On shore assembly and inspection,
* Capability to bundle multiple lines into a single segment, and
» Use small, cheaper vessels to tow pipeline.
Higher costs of and increased risks are limiting factors for the bottom-tow method.
DEEPWATER TERMINATIONS
Three types of deepwater terminations are discussed. They include:
» Steel catenary riser(s),

» Stab and hinge over initiation, and
» Pipeline end manifold with jumper(s).
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Steel Catenary Riser

This system may be used with either fixed or floating production structures. It can serve as a first-
or second-end termination. The system is fatigue sensitive and subject to structure motion, vortex
vibration, and controlled geometry. Special welding techniques may be required.

Stab and Hinge Over Initiation
This method may be used for first-end initiation. The system may be installed vertically or may use
pull-in cables to “land” components. There are three major components to the system: (1) the collet
connector, (2) the male stab (carrot), and (3) the female stab guide.

Pipeline End Manifold

The pipeline end manifold is used as the second end termination point. Its complexity varies from
a simple skid to a complete manifold system. There are four major components to the system: (1)
the collet connector, (2) the valve(s), (3) the mud may, and (4) the lay down yoke.

DEEPWATER PIPELAY VESSELS

The following is a brief description of several deepwater pipelaying vessels. They are “classed” by
their lay methodology. Vessels are identified by their company affiliation followed by their name.

» Allseas: Lorelay *  Global Industries: Hercules
- Horizontal “Stove Pipe” S-Lay - Horizontal “Stove Pipe” S-Lay
- 360 kips Tension - Up to 42-inch Pipe
- 184 ft Stinger -~ Horizontal Reel
- Up to 18-inch Pipe
» Allseas: Solitaire - 1,200 kips Tension
- Horizontal “Stove Pipe” S-Lay - 310 ft Stinger
- 1,150 kips Tension
- 360 ft Stinger = J. Ray McDermott: DB 50
- Dynamically Positioned Derrick Ship
= Coflexip - Stena: Apache - Vertical J-Lay
-Dynamically Positioned Reel Ship - Up to 20-inch Pipe
~Vertical Reel - 2,000 kips Tension
-Up to 14-inch Pipe
- 280 kips Tension *  Saipem: S 7000
- Dynamically Positioned Derrick
»  Global Industries: Chickasaw Semisubmersible
- Horizontal Reel - Vertical J-Lay
- Up to 12-inch Pipe - Up to 36-inch Pipe
- 180 kips Tension - 2,000 kips Tension

- 140 ft Stinger
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Operators will be faced with some significant challenges as production activities move into the ever-
deepening waters of the Gulf of Mexico. Pipeline laying technology will continue to evolve to meet
these challenges.

Dr. Robert (Bob) C. Malahy is the Deepwater Technology Advisor and “in-house” consultant on
deepwater for Global Industries, Ltd., in Houston, Texas. Global Industries is an offshore
construction company with operations in the Gulf of Mexico and around the world. Dr. Malahy
received his Ph.D in mechanical engineering from Rice University in Houston, Texas. He has
worked in the area of offshore pipeline installations for 25 years.

DEEPWATER SPILL RESPONSE

Mz, Harry I. Rich
Clean Gulf Associates

INTRODUCTION

Oil exploration and production in the deep waters of the Gulf of Mexico present many new logistical
and technical challenges. One of the challenges is preparedness to respond in case the extensive
preventive measures fail to control and contain the produced well fluids.

This presentation looks at the issues involved in responding to a deepwater oil spill and how that
response will be different from a response in more conventional operations.

SOURCE CONTROL

One of the issues of concern will be the availability of rigs if the drilling of a relief well becomes
necessary. In today’s deepwater drilling market, few rigs are available that are not presently
committed. Consideration should be given to forming cooperative arrangements among operators,
whereby rig equipment could be shared in times of an emergency. This would require provisions for
the loan of deployed rigs with a plan for suspension of operations.

Other considerations will be the determination of technical expertise required for source control in
the deepwater, and the recognition that logistical differences exist that could result in long response
times if not properly managed.

SURVEILLANCE

The ability to predict the location of oil as it moves from the seafloor to the surface will be important
and is being researched. Due to the variables involved, it will be necessary to utilize all systems
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available for the surveillance and tracking once the oil reaches the surface. The industry has
substantial tools available for this purpose. The ability to measure and forecast winds and currents
is well established. Also available are conventional aircraft, both fixed wing and rotor, as well as
remote sensing aircraft and satellite imagery.

MECHANICAL CLEAN-UP CAPABILITIES

Substantial oil spill response resources are available to the industry for use in the deepwater Gulf of
Mexico. This presentation will focus on the major components to include storage capacity and
recovery capacity. Recovery capacity is expressed in barrels of oil per day of EDRC (estimated de-
rated recovery capacity). The capabilities of the Marine Spill Response Corporation (MSRC) and
Clean Gulf Associates (CGA) were looked at in detail; however, all capacities available to the
industry was determined. It should be mentioned that due to a recent partner arrangement between
MSRC and CGA, where MSRC maintains and operates CGA equipment, one call now gets
equipment from both organizations. The total capabilities from both organizations, along with
additional equipment provided by contractors is 406,000 barrels of storage and 247,700 barrels of
EDRC.

DISPERSANTS

The pre-approval authority granted to the Federal on Scene Coordinator (FOSC) will facilitate the
use of dispersants in response to a deepwater oil spill. Certain restrictions apply, such as a ten-meter
depth limitation, but these restrictions will not have an adverse impact in the prompt and effective
use of this response tool. The successful use of dispersants will be dependent on oil weathering and
emulsion formation. Significant stockpiles exist and are readily available for use. Currently, the
combined stockpiles of CGA, Louisiana Offshore Oil Port (LOOP), Airborne Support, Inc. (ASI),
Clean Caribbean Corp. (CCC), Exxon, and Nalco are 186,000 gallons.

Application and application monitoring equipment for dispersants are also readily available. ASIhas
one dedicated DC-4 and two dedicated DC-3 aircraft. Other equipment is available from commercial
sources. Military C-130 aircraft are also available through the United States Coast Guard (USCG)
if commercial assets are not sufficient. Spotter aircraft and monitoring equipment can be obtained
through ASI. The USCG also has significant equipment and operators for dispersant application
monitoring.

IN SITU BURNING

As with dispersants, the FOSC also has pre-approval authority for in situ burning. This tool will
require sufficient fire boom to concentrate oil into a sufficiently thick layer to burn. The successful
use of in situ burning will be dependent on oil weathering and emulsion formation. Fire boom
packages are available from MSRC, Texas General Land Office (TxGLO), CCC, and other
contractors and individual companies.
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BEHAVIOR OF DEEPWATER RELEASES

The release of oil from a deepwater blowout is a complicated physical and chemical phenomenon,
which requires additional research to more fully understand. Dependent on the properties of the o1l
released and conditions in the environment, the oil could reach “neutral buoyancy” and cease to rise.
The oil could be transported long distances under the influence of subsurface currents. It could also
form stable emulsions, which would hinder the effectiveness of conventional cleanup methods.

Additional research is needed in the areas of deepwater blowout behavior that would study phase
separation, underwater transport and emulsification. This would also include deepwater blowout
modeling, 3-D current modeling and 3-D trajectory models.

Additional surveillance needs must be investigated and made readily available to the industry.
Acoustic doppler current profilers are currently installed on some large offshore equipment, such as
deepwater rigs and marine construction equipment. This equipment could be used to predict the
movement of oil from the seafloor along with sidescan sonar. Other possible surveillance equipment
would be the Rossby drifters, which is a drifting buoy equipped with microprocessor-controlled
flotation. The buoy is preset to drift at a certain depth and to temporarily surface at a preset interval
to report its position via satellite.

MAJOR DIFFERENCES

Deepwater spill response will differ from conventional response in a number of ways. The
underwater migration of oil must be considered and the proper research and planning applied to
effectively predict results. The equipment availability and logistical challenges must be properly
planned. In addition, due to the higher production capabilities of deepwater wells, spills of larger size
are possible. Spill response capabilities in equipment, manpower, and training must be maintained
for the larger size spills.

ACTION TAKEN

All of the issues identified here have been recognized and are being addressed by various groups.
The Minerals Management Service (MMS) has the funding to begin deepwater blowout behavior
studies and blowout modeling studies. A number of other possible studies are also being considered
by the MMS. The Technical/Operations Committee of CGA is currently working on an identification
of needs review. The Environmental Sciences Sub-committee on OOC is currently making an
assessment of additional research required. An OOC Deepwater Task Force has recently convened
to review and formulate directions between regulatory agencies and industry. This group plans to
help coordinate the efforts of all other interested parties and address funding needs. The Regulatory
Committee of DeepStar is considering funding for some of the areas of concern.




36

Harry 1. Rich, a native of New Jberia, Louisiana, graduated with a B.S. degree in mechanical
engineering from the University of Southwestern Louisiana in 1969. He joined Texaco that same
year and since then has held various positions in petroleum and facility engineering. He is Assistant
Regional Manager in Texaco’s New Orleans Offshore Region. Harry is currently the Incident
Commander for Texaco’s corporate Gulf Region Oil Spill Response Team and serves on the
Executive Committee of Clean Gulf Associates. He is a registered professional engineer in
petroleum engineering.
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NORTHEASTERN GULF OF MEXICO ENVIRONMENTAL STUDIES:
OVERVIEW AND FOCUS

Dr. Robert Rogers
Minerals Management Service
Gulf of Mexico OCS Region

The Minerals Management Service (MMS) has a lengthy history of sponsoring environmental
studies in the Eastern Gulf of Mexico extending back to the initiation of studies in 1974 under the
Bureau of Land Management (BLM) Studies Program. The first major study contract awarded was
for the Mississippi-Alabama-Florida (MAFLA) Baseline Study. The three-year field effort was a
multi-disciplinary description of the environment of the eastern Gulf OCS carried out by the State
University System of Florida Institute of Oceanography. The study was designed to provide a
baseline of environmental conditions in the study area for assessing later changes due to potential
impacts of development activities.

Since that time, approximately 40 studies have been carried out in the eastern Gulf of Mexico at a
funding level of approximately $41 million. Through the years, a number of other MMS-sponsored
studies have emphasized such subjects as zooplankton diversity and ichthyoplankton distributions,
as well as sea grass locations. Coastal resources have been mapped and profiles prepared for a
number of important ecological habitats.

One of the more recent studies has been a survey of six offshore exploratory drill sites in a variety
of environments and water depths using a small research submersible. The survey was designed to
document variability between sites and changes over time. Study results are available in the report,
“Habitat Impacts of Offshore Drilling: Eastern Gulf of Mexico™ (OCS Study, MMS 93-0021).

With a renewed interest in gas exploration and development in the eastern Gulf has come the need
for a comprehensive plan for carrying out environmental studies in this area. This integrated
approach was implemented in 1995. Generally, the approach involved gathering information, both
published and unpublished; and presenting it in as useful a format for management decisions as
possible. It was envisioned that further field efforts would be formulated from data gaps identified
from this information base.

The first study implemented under this integrated approach involved a search of existing
environmental and socioeconomic information.. This project was administered by the Biological
Resources Division (BRD) of the U.S. Geological Survey and was completed in 1996 as the
Northeastern Gulf of Mexico Data Search and Synthesis (OCS Study, MMS 96-0014 through 96-
0020).

Results are presented in a multi-volume literature and synthesis report broken into major disciplines
(physical oceanography, meteorology, geology, chemistry, biology and socioeconomics). A
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conceptual model and identification of data gaps were also presented as an integral part of the
synthesis report.

Another study that was administered through the BRD and has recently been completed is the
“Characterization and Trends in Recreational and Commercial Fishing from the Florida Panhandle”
(OCS Study, MMS 97-0020). The Florida Panhandle supports diverse fish and invertebrate
assemblages that form the basis for multi-species commercial and recreational fisheries. The study
describes these fisheries and will be used to supplement our information base from which
management decisions may be made that affect these fisheries. In 1997, a study entitled, “Ecosystem
Monitoring of the Mississippi/Alabama Shelf” was begun to monitor environmental conditions at
three distinct types of topographic features present along the Mississippi-Alabama OCS. As this
study progresses, seasonal information will be gathered regarding populations and diversity of
biological organisms related to turbidity, zonation, and other physical environmental parameters.
Environmental information regarding live bottom communities of this multi-year effort will be
applicable to offshore habitats of the Florida OCS.

To address physical oceanographic concerns, a workshop was held in Florida in 1994 to discuss
studies needs offshore the Florida Panhandle. A number of studies have resulted from this workshop.
Another workshop is planned for next summer to discuss future field efforts and how the existing
physical oceanographic elements fit into this study design.

Two physical oceanographic studies presently going on are the DeSoto Canyon eddy intrusion and
a study of the satellite imagery of the north central gulf of Mexico. The DeSoto Canyon Intrusion
study involves a new circulation study with moorings, hydrographic surveys, and remote sensing.
Observations began in March 1997 with the deployment of moorings on the slope between the
Mississippi Delta and the DeSoto canyon. Measurements will continue until April 1999.

The study of satellite imagery involves the compilation of selected satellite images of relevant
processes for preparing a physical oceanography atlas of the area. Data sets will be distributed
through an Internet web-site and the archived data will be distributed through CD-ROM.

In 1996, concurrently with the offshore data search and synthesis, a coastal program was initiated
to characterize the coastal environment. The overall study purpose was to collect, organize and
analyze available coastal information from various disciplines into a data base useful in management
decisions. The study is being carried out by the National Wetlands Research Center of BRD in close
coordination with state agencies and other federal agencies. Coastal information includes sea grass
mapping, wetland habitats, and man’s activities (coastal boat launches, waste water treatment sites,
marinas, etc.).

As an integral part of this coastal characterization, the development of an offshore live bottom
community profile was initiated. This profile will be a compilation of existing information on this
important habitat of the northeastern Gulf OCS in order to develop a clearer picture of this important
resource. Within the study area, the live bottom communities described are hard bottom communities
developed on rock outcrops.
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Another MMS-sponsored study that has recently been initiated is the “Assessment of Changes to
Coastal Habitats Related to OCS-related Pipelines, Pipelines Canals, Navigation Canals and
Mitigation Activities.” Most of this study will concentrate on areas of active development such as
Louisiana and Texas, but will also include Mississippi and Alabama.

This study is being carried out through an interservice agreement with the National Wetlands
Research Center. Acquisition of information will involve a great deal of cooperation with states
affected by these coastal development activities and other federal agencies involved in regulations
and permits.

The purpose of this Information Transfer Meeting (ITM) session was to provide researchers involved
with a number of these MMS-sponsored environmental studies in the northeastern Gulf of Mexico
an opportunity to describe their projects and present some of their more significant findings. Most
of these projects have been progressing for a number of years with a few recently having been
completed.

Dr. Robert Rogers is an oceanographer on the Environmental Studies Staff of the MMS Gulf of
Mexico Regional Office. He has been active for the last few years in the design and coordination of
MMS studies related to the northeastern Gulf of Mexico. Dr. Rogers received his B.S. and M.S.
degrees from Louisiana State University and Ph.D. from Texas A&M University.

NORTHEASTERN GULF OF MEXICO DATA SEARCH AND SYNTHESIS

Dr. Sneed B. Collard
University of West Florida

INTRODUCTION

Marine environments are described in terms of real, though sometimes rather vaguely defined
ecological units which, in order of increasing size, complexity and inclusiveness, are recognized as
communities, ecosystems or “ecoregions.” As shown in Figure 1B.1, the continental shelf of the
northeastern Gulf of Mexico (NEGOM) is an ecoregion extending from Perdido Bay to the Big
Bend, and from the shoreline to the shelf break (~29° N; 82°40' W to 87°30' W).

As the title suggests, the work involved two primary tasks. The first was to determine what was
known, what was not known, and what needed to be learned about the ecology and oceanography
of the NEGOM. The second was to construct a conceptual ecological (trophodynamic) model of the
region based on a synthesis of existing information. The problem was approached by: (1) gathering
and summarizing information by discipline (data search); (2) assessing the depth and quality of
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Figure 1B.1. Map of the region showing bathymetry, various features, and key locations.

information; (3) identifying non-trivial data gaps; and (4) synthesizing information across disciplines
in conceptual ecological models of the region, its subregions, and its major ecosystems (synthesis).
Biological aspects of the work (from Chapters 5 and 7, in SAIC 1997) are emphasized below.

DATA SEARCH

In addition to an intensive Dialog©-based electronic search of the literature described in SAIC
(1997), additional biology-related citations and abstracts were obtained using Biosis©, ASFA, Water
Resources Abstracts, First Search©, Waterlit© and Aqualine© databases. On-site literature searches
were conducted at eight EPA and nine NOAA laboratories, five universities, six research institutions
and numerous agencies. A significant amount of useful unpublished information (including works
in progress), was obtained during interviews with investigators from, among other organizations,
USFWS, NMFS, USGS, USACE, Florida Marine Research Institute, Florida Institute of
Oceanography, Center for Marine Conservation, Northwest Florida Water Management District,
Florida Natural Area Inventory, Nature Conservancy, Panhandle Regional Environmental Center,
Florida Department of Community Affairs, Florida Game and Freshwater Fish Commission, Florida
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Department of Transportation and the Coastal Plains Institute. In all, 1,693 relevant biological
documents were obtained during this phase of the project. Information obtained from the literature,
unpublished works, and the author’s field collection records was incorporated into a brief biological
characterization of the NEGOM.

SYNOPSIS OF INFORMATION AND REGIONAL DATA GAPS

From shore to the continental shelf-slope boundary, geological, sedimentological, chemical,
hydrological, physical oceanographic and biological features of the Florida Panhandle (~ Perdido
Key to Cape San Blas), and the Big Bend (~ Ochlockonee Bay to Cedar Key), are sufficiently
different to be considered putative “core subregions” of the NEGOM. A transition zone with fuzzy
boundaries (~ Cape San Blas to Ochlockonee Bay), lies between western and eastern subregions.

The major physiographic feature of the NEGOM is DeSoto Canyon, which dominates the eastern
Gulf of Mexico basin. The major coastal feature of the region is Cape San Blas, which lies northeast
of the canyon. The shelf is relatively narrow near the head of DeSoto Canyon, and progressively
broadens to the east and southeast. The Panhandle, from Perdido Bay to eastern Apalachicola Bay-St.
George Sound, is a moderate-to-low energy, sandy coast, characterized by an almost continuous
chain of barrier islands and embayments. There are no barrier islands east of Ochlockonee Bay,
which marks the western boundary of the low energy, brackish water Big Bend region.

Basin circulation in the NEGOM is dominated by the Loop Current (L.C), which transports warm,
salty, oligotrophic water and tropical organisms into the eastern Gulf of Mexico. The behavior of the
LC and its eddies 1s complex, and the extent and biological consequences of coupling between shelf
and basin watermasses and currents are not clear. Periodic incursions of LC-derived water transport
subtropical-tropical species into shelf and nearshore environments where, given suitable substrates
and warm-water conditions, they form minor components of Panhandle species assemblages. The
role of shelf currents in the fate and transport of nutrients, meroplankton (e.g., larval fishes,
developmental stages of benthic invertebrates), pelagic organisms (phytoplankton, zooplankton,
fishes), and toxic substances (e.g., hydrocarbons, trace metals), is poorly known.

Net transport of sediments and larval organisms in nearshore/longshore currents is to the southeast
from the eastern side of Cape San Blas, and northwest from the western side of the Cape. Circulation
in Panhandle estuaries is highly variable, and depends upon river flow, tides, basin geometry,
bathymetry, winds and other factors. Regional estuaries are shallow, drowned river valleys, and may
be well-mixed or highly stratified and hypoxic during summer months. Sediments, nutrients and
pollutants are largely, but not wholly retained within these embayments.

Inner and middle shelf sediments west of Cape San Blas are predominantly sandy, with patches of
shell rubble and algal nodules. Fines accumulate in pockets between sand ridges. East of St. Vincent
Island (Apalachicola Bay), nearshore sediments are described as sandy, with transitional carbonate-
quartz substrata on the inner shelf, and carbonaceous sediments on the middle shelf. Limestone
outcroppings in the Big Bend, and rock pinnacles near the steeply terraced head of DeSoto Canyon
provide hard substrate habitats. Species assemblages characteristic of unconsolidated, oxygenated
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sands dominate benthic shelf communities inshore of DeSoto Canyon. Sediments in water deeper
than 100 m are largely comprised of compact clays, and the fauna of these substrates is depauperate.

As discussed elsewhere (SAIC 1997), nutrients are contributed to shelf waters via large fresh and
brackish water discharges from the Mississippi River and Mobile Bay, respectively. In contrast,
nutrient enrichment of shelf waters from western Panhandle estuaries is relatively low. Numerous
small rivers enter the Big Bend “open estuary,” but their nutrient contribution to shelf waters is
apparently minor. Deep, nutrient rich water is upwelled into the euphotic zone along northern
portions of the West Florida Shelf, south of Cape San Blas, and along eastern portions of DeSoto
Canyon.

Primary productivity in the NEGOM increases from offshore to coastal waters as a function of
nutrient availability. Shelf phytoplankton production is highest in upwelling areas and in coastal
frontal zones, and may impact production rates downstream from these areas. However, neither the
fate and transport of energy nor the relationship between water column primary production and
benthic secondary production on the shelf have been adequately investigated. Estuarine primary
production is high or very high, and many of the region’s estuaries have reached or exceeded their
assimilative capacity for nutrients. Salt marsh, seagrass and benthic algal production varies
considerably between different panhandle estuaries, but a majority have experienced decreases in
marsh and seagrass habitats during the past two to three decades. Losses of these two community
types have resulted in decreases in fish and invertebrate diversity, and are symptomatic of degraded
environmental quality.

In general, the diversity of shelf and coastal fish communities is high and remarkably uniform
throughout the region. The NEGOM shelf is reported to be inhabited by twice as many species and
eight times as many unique (endemic) species as the northwestern Gulf shelf. Differences in the
composition of fish assemblages on the shelf are related to depth and substrate type, and exhibit
variation corresponding to developmental and reproduction-related movements from one habitat to
another (e.g., open ocean to estuary). Estuaries in the NEGOM support similar fish faunas, with the
same or very nearly the same ten numerically dominant species.

Although knowledge of benthic invertebrate communities on the NEGOM continental shelf is
limited, epifaunal and infaunal species assemblages vary, as do the fishes, with depth and substrate
type. In decreasing order of their numerical abundance and species diversity, polychaetes, decapod
and amphipod crustaceans dominate shelf habitats. One-fourth to one-third of the polychaetes
collected on the shelf were allied with either West Indian or Carolinian faunal provinces, some 25-
30% were Gulf of Mexico endemics, and a somewhat smaller number of species were cosmopolitan.
Outer shelf invertebrate collections suggest that tropical species become more common with
increasing depth. The composition of estuarine benthic communities is regulated by a large suite of
environmental variables. Among the most important of these are substrate type and quality, depth
of the redox layer, salinity and water quality, including dissolved oxygen levels.

The water quality of regional estuaries is reported to be “generally good.” However, decreased
diversity within benthic invertebrate and fish communities as a result of the progressive
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disappearance of salt marsh and seagrass habitats suggests that some decrease in the overall
environmental quality of most Panhandle embayments and coastal waters has occurred over the past
20-30 years. Hypoxia, anoxia, thermal and osmotic stress, pollutants and toxic algal blooms
contribute to, or cause episodic mass mortality events in the region’s estuaries and coastal waters.
Using biotic richness and diversity as indicators, the environmental “quality” of NEGOM
embayments apparently increases from west to east.

SHELF-SPECIFIC DATA GAPS

The frequency, duration, scale and physical-chemical characteristics of upwelled water in northern
portions of the West Florida Escarpment (the “Green River’seen in satellite images of the northern
Gulf), at the head of DeSoto Canyon, and in the region south of Cape San Blas, warrant investigation
and documentation. Short-term, episodic upwelling in these, and possibly other areas associated with
the NEGOM shelf-slope boundary, may bring nutrient-rich water to the surface, and periodically
increase local and downstream primary productivity. If upwelling is a frequent occurrence in some
or all of the areas mentioned, nutrient enrichment in the euphotic zone may influence patterns of
water column production over relatively large areas of the NEGOM and may, via trophic coupling
(e.g.,developmental migrations, fecal pellet “fallout”), turbulent mixing, and downwelling at frontal
boundaries, significantly impact secondary production in benthic communities of the shelf (Figure
1B.2).

As discussed in SAIC (1997), physical oceanographic processes in NEGOM shelf waters are
complex. Knowledge of the origin, fate and transport of nutrients, toxic substances and pelagic
organisms (primary producers, holozooplankton and meroplanktonic invertebrates and fishes)
depends to a large extent on knowledge of episodic and “on average” interactions between coastal,

shelf and Loop Current (or LC-derived) watermasses. The sources, pathways and sinks of energy
flow within and between ecosystems and their major biological components is a fundamental
ecological question. While some understanding of salt marsh, estuarine and nearshore
trophodynamics in the NEGOM has been acquired, very little is known about ecological processes
on the continental shelf. Lacking more detailed information on physical oceanographic processes,
biological processes can neither be described nor understood (Figure 1B.3)

Significant amounts of particulate and dissolved organic material (POM, DOM), other nutrients,
suspended sediments and fresh water discharged from the Mississippi River and, to a lesser extent,
from Mobile Bay, enter NEGOM shelf waters. Water column and benthic communities of the outer
shelf west of DeSoto Canyon may be influenced by Mississippi River water, while inner shelf
community structure may be influenced by eastward flowing water from Mobile, and perhaps
Perdido Bay. The physical-chemical and consequent biological significance of these two major
freshwater discharges into western portions of the NEGOM have not been adequately assessed.

The distribution of sand substrata on western portions of the middle shelf may not be uniform
(Chapter 3 in SAIC 1997). Echinoderms and other taxa characteristic of fine, clastic, carbonate, and
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Labeled satellite image showing Loop Current, possible LC eddy separation, large
boundary filament over slope and outer shelf offshore of the Big Bend Area.
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hard substrates have been reported, and the distribution and areal extent of these non-sandy patches
requires further documentation.

Biological communities of the Big Bend continental shelf and their trophodynamic interactions with
coastal, West Florida Shelf, Loop Current, and upwelled basin water are poorly understood. This
region of the NEGOM seems to be physicochemically and geologically unique, and this may be
reflected in the structure of its benthic biological communities. Because the biological importance
of shelf communities of the Big Bend has not been adequately assessed, a multidisciplinary
investigation of the this area is warranted.

The quasi-seasonal occurrence of tropical pleuston (e.g., Physalia, Velella, Porpita), macroplankton
(e.g., salps, pteropods) and reef fishes (e.g., Chaetodon spp., Pomacanthus spp.) in Panhandle coastal
waters suggests that intrusions of subtropical-tropical water may reach nearshore environments.
While the occurrence of surface-associated organisms such as Sargassum spp., and some of the
chondrophores, jellyfishes and ctenophores stranded on beaches or transported into estuaries ¢an be
explained by wind drift, subsurface species are likely to have been advected inshore by currents.
Tropical invertebrates and fishes are commonly encountered on and near artificial “reefs” which are
commonly deployed on sandy (i.e., soft) bottoms unsuitable for colonization by “live-bottom”™
epifaunal animals. The presence of tropical benthic adults on hard-substratés suggests that: (a)
planktonic stages of subtropical-tropical species are not uncommon in shelf waters; (b) the
predominance of soft substrates in the western portion of the NEGOM may limit the distribution of
adults of these species in benthic shelf communities; and (c) benthic species assemblages
characterized from trawl catches may not reflect the species composition and diversity of potential
benthic communities, which are controlled by substrate type rather than by recruitment constraints.
This speculation has significance when, as is often the case, epibenthic species diversity is used as
a surrogate indicator of environmental quality. The distribution of hard substrates and associated
benthic organisms deserves further investigation.

The distribution of sargassum and its inquilines in the eastern Gulf of Mexico has received scant
attention. Remote sensing of the distribution of “Gulf weed” (primarily Sargassum natans and S.
Sfluitans) may reveal valuable information about sea states and, more importantly, the distribution and
longevity of frontal zones and boundaries. Sargassum as an important habitat (e.g., for larval fishes;
hatchling and post-hatchling sea turtles) has not been investigated in the eastern Gulf of Mexico.

Artificial reefs of various sizes and materials are being deployed with increasing frequency on the
inner shelf. Some of these reefs are unstable during heavy storm conditions because of their small
size and/or placement. While much has been written about the presumed benefits of artificial
substrates (increased productivity, etc.), relatively little work has been done on assessing the possible
negative impact of these materials on natural communities. For example, it would be of value to
know whether the translocation and/or destruction of artificial reefs during the three hurricanes of
1995 negatively impacted “natural” live bottom communities in the vicinity of their original location.
The long-term impact of artificial reefs on the abundance and sustainable yields of recreationally and
commercially important fish species remains uncertain, although a relatively large literature on the
subject is available.



49

REFERENCES

Science Applications International Corporation. 1997. Outer continental shelf environmental studies
program: Northeastern Gulf of Mexico coastal and marine data search and synthesis; Synthesis
Report. U.S. Dept. Of the Interior, U.S. Geological Survey, Biological Resources Division,
USGS/BRD/CR — 1997-00004. 304 pp.

Dr. Sneed Collard is a professor of biology at the University of West Florida and Director of Marine
Biological Research at Armstrong Laboratory, Tyndall Air Force Base. His research area is
biological oceanography with a current emphasis on marine biosensors. Dr. Collard received his B.A.
and M.A. degrees in zoology and his Ph.D. degree in biology from the University of California,
Santa Barbara.

NORTHEASTERN GULF OF MEXICO COASTAL AND MARINE ECOSYSTEMS
PROGRAM: ECOSYSTEM MONITORING, MISSISSIPPI/ALABAMA SHELF

Dr. David A. Gettleson
Mz, David B. Snyder
Continental Shelf Associates, Inc.
Jupiter, Florida

INTRODUCTION

Continental Shelf Associates, Inc. (CSA) was awarded a contract by the U.S. Geological Survey,
Biological Resources Division to conduct an ecological study of an area offshore
Mississippi/Alabama. The project team consists of CSA, the Geochemical & Environmental
Research Group of Texas A&M University, University of Texas, Applied Marine Sciences, Inc., and
independent consultants.

GEOGRAPHIC AREA OF STUDY

The geographic area of study is the Mississippi-Alabama pinnacle trend area in approximately 50
to 150 m water depths (Figure 1B.4). Several studies have been conducted in the area, which was
first described by Ludwick and Walton (1957). There have been four Minerals Management Service-
funded studies (Woodward-Clyde Consultants 1979; Texas A&M University 1990; Continental
Shelf Associates, Inc. 1992; Shinn et al. 1993) and an oil and gas lease block clearance survey
(Continental Shelf Associates, Inc. 1985) conducted in the area.
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STUDY OBJECTIVE

The objective of this study is to describe and monitor biological communities and environmental
conditions at hard-bottom features located within the geographic area of study. A number of 0il and
gas lease blocks are encompassed by the study area with at least one oil and gas production platform
present. Information gained from this study will be used to review existing lease stipulations to
determine their adequacy in protecting the biological communities present on the hard-bottom
features. This study also meets several objectives of the National Research Council (1992) regarding
the assessment of environmental impacts from oil and gas operations. These objectives include (1)
identifying representative species; (2) describing seasonal patterns; (3) acquiring basic ecological
information for key or representative species; and (4) obtaining information on factors that determine
sensitivity of biota to outer continental shelf activities and their recovery potential.

STUDY COMPONENTS

The 4-year study is divided into four phases of one year duration each with annual reports planned
at the end of each phase. The phases are as follows:

Phase 1 - Reconnaissance, Baseline, and Monitoring;
Phase 2 - Monitoring;

Phase 3 - Monitoring; and

Phase 4 - Data Interpretation and Information Synthesis.

Five of the 11 cruises planned for the study have been completed. These encompassed recon-
naissance (1 cruise), baseline (1 cruise), monitoring (2 cruises), and mooring servicing (1 cruise).
During the reconnaissance portion of Phase 1, five “megasites” (Figure 1B.4) (approximately 25 to
35 km?” areas) were selected for detailed study. These sites were selected as being representative of
the hard-bottom features previously identified in the area (Texas A&M University 1990; Continental
Shelf Associates, Inc. 1992). The megasites were surveyed in November 1996 using swath
bathymetry, high resolution side-scan sonar (11 and 72 kHz), and a subbottom profiler (2 to 8 kHz).
Nine areas of approximately 0.2 to 1.5 km” size were selected during the cruise and surveyed in more
detail. Previously collected video and still photographic data from these nine sites were reviewed and
additional visual data collected using a remotely operated vehicle to aid in the selection of nine study
sites. The study sites were selected to provide representative hard-bottom features of high, medium,
and low relief in the eastern, central, and western portions of the study area (Figure 1B.4).

The focus of the baseline and monitoring portions of the study is to understand the geological and
oceanographic processes as factors in controlling/influencing the hard-bottom communities at the
nine study sites. Data were gathered during the reconnaissance survey on substrate characteristics;
hard-bottom orientation, size, and morphology; and depth of surrounding soft sediments. Two of
four baseline and monitoring cruises have been completed (April and October 1997). The remaining
two monitoring cruises will be conducted over a 2-year period (April 1998 and April 1999). Data
on microtopography are being obtained from the collection and analysis of rock samples and video
and photographic data during these cruises. Grab samples collected during the monitoring cruises
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are being analyzed for grain size (four cruises) and concentrations of hydrocarbons and metals (first
cruise only). Six instrument arrays comprised of current meters; sediment traps; and temperature,
salinity, dissolved oxygen, and turbidity (optical backscattering) sensors were deployed during the
first cruise in the vicinity of the hard-bottom features. The arrays are being recovered and redeployed
at 3-month intervals and recovered on the fourth monitoring cruise. Sediment trap contents are being
analyzed for grain size, total inorganic and organic carbon, and metals. During each of the four
cruises, water column profiles are being made for conductivity, temperature, dissolved oxygen,
transmissivity, and optical backscatter, and samples are being collected for analysis of particle sizes,
dissolved oxygen, and salinity.

Biological data includes quantitative still photographs from fixed quadrants and random stations and
quantitative video from random transects during the four cruises. Voucher specimens are also being
collected to aid in taxonomic identifications of biota observed in the visual data. Fish assemblages
associated with the study sites are being described from the available visual data collected during
the monitoring surveys. There are two additional biological "companion" studies. The first involves
amore in-depth analysis of the biological, geological, and physical data on a micro-habitat basis. The
second involves the deployment of settling plates on fixed arrays to study epibiota recruitment,
growth, and community development. Settling plate arrays include enclosed and non-enclosed plates
plus controls to study predation/disturbance effects. Plates were placed near bottom and above any
identified nepheloid layer. Eight arrays were placed at one site, and one array is being recovered each
quarter. One array was also placed at each of three additional sites to be recovered after 1 year. An
additional array will be deployed at each of the three sites after 1 year and recovered after a 1-year
deployment.

The data interpretation and synthesis efforts will involve understanding the relationship of the
measured geological and physical factors to the hard-bottom communities through statistical
analyses. A series of questions determined by the study objective with clearly stated null hypotheses
will also be identified and statistically tested.
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DE SOTO CANYON PHYSICAL OCEANOGRAPHY

Dr. Peter Hamilton
Science Applications International Corporation
Raleigh, North Carolina

INTRODUCTION

The physical oceanography of the northeastern Gulf of Mexico continental slope is being
investigated with a new circulation study involving moorings, hydrographic surveys and remote
sensing. The experiment began in March 1997 with the deployment of 13 moorings on the slope
between the Mississippi Delta and the De Soto canyon. Measurements will continue until April
1999. Major objectives are to investigate the effect of the Loop Current eddies and Loop Current
derived intrusions on the slope and outer shelf circulation, exchange processes between the slope and
shelf, and the characteristics of the eddy field over the slope. The moored array has high resolution
in the along—and across—slope directions as well as in the upper 100 m of the water column
through the use of acoustic Doppler current profiler (ADCP) instruments. This is the first time that
such extensive current measurements have been made on the northern Gulf of Mexico slope. The
experiment has been designed to resolve important eddy scales that have previously only been
observed in high resolution hydrography (Berger er al. 1996). This data will also be very useful to
numerical model studies of the Gulf in that it will provide verification and process information on
the smaller scale eddy fields and shelf-slope exchange that the models need to be able to reproduce.

The first two, four-month, deployments have been successfully completed, along with three
hydrographic surveys. This paper will discuss the preliminary interpretations of the first deployment
(March to July 1997) and the first two hydrographic surveys. Figure 1B.5 shows the positions of the
moorings and CTD station positions of the surveys. All moorings except D9 were equipped with a
300 KHz ADCP at 80 or 90 m which produced velocity data at 2 m intervals to within 8 or 10 m of
the sea surface. The moorings on the 500 and 1300 m isobaths also had instrumentation at deeper
levels. The D9 instrumentation is a 150 KHz ADCP at 200 m which profiles in 8 m bins to within
30 m of the surface.

RESULTS

The characteristics of the subtidal current fluctuations from the first deployment show some
similarities with the shelf break measurements made by LATEX A on the Louisiana and Texas
shelves. Flows can be quite sustained over several weeks with variances in the across isobath
direction being nearly as large as in the along isobath direction. Higher frequency fluctuations are
more prevalent at the shelf break and near the canyon (D1 and D9). Flows are also highly variable
in space, often going in opposite directions at adjacent moorings. The mean current vectors and
standard deviation ellipses for the 40-HLP records at selected depths are given in Figure 1B.5. The
upper 100 m of the water column is well illustrated by the 30 m depth statistics which show
generally eastward mean flows following the general trend of the isobaths. The fluctuation ellipses
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where the flows in the southwestern part of the grid are westward. However, this deep cyclonic also
tend to align along the isobaths but show considerable cross isobath magnitudes even where the
slope is steep (e.g. transect B). Exceptions to these trends occur in the canyon (transect D) where D2
has a large mean that is almost perpendicular to the west Florida slope, and at D9 where the standard
deviation ellipse is nearly circular. The mean flows at D2, D9 and E1 (Figure 1B.6a) imply a
convergence and a southeasterly flow along the upper west Florida slope between D2 and E1. The
geostrophic surface current maps from the March and July hydrographic surveys also imply
converging flows on the upper slope, though the patterns reflect the differing slope eddy fields at
these two times (Figure 1B.7). Flows below about 200 m are often in the opposite direction and this
is evident in the 200 and 300 m mean statistics shown in Figure 1B.6b. A vigorous cold eddy was
stationed at the base of the slope, south of Mobile Bay, during most of the deployment producing
cyclonic circulation in deeper waters over the slope. Some evidence of this is seen in Figure 1B.7
circulation does not penetrate to the surface all the time and is not observable in the upper layer
temperature signals. Upper layer eddy circulation’s are anticyclonic (Figure 1B.7) for some of the
deployment and seem to be distinct from the deeper eddy flows. There was no major Loop Current
eddy activity in this region during this time and the Loop Current was generally south of 26 °N. The
upper layer eddy flows have important consequences for the transport of water from the shelf. Low
salinity water of Mississippi origin is often present along the shelf break in the west. The March
hydrographic survey showed patches of the plume being advected westward and offshore by the
surface layer slope eddies. Time series of salinity at the 20 m level on shelf break moorings B1, C1
and E1 show that patches of brackish surface water, being transported to different positions along
the shelf break. The July survey showed particularly low salinities (< 25) present at the head of the
De Soto canyon (D1), and on the outer west Florida shelf (E1). It is not certain if this water is from
the Mississippi, transported eastward by the type of upper slope currents shown in Figure 1B.6b, or
derives from rivers discharging onto the inner Alabama or northwest Florida shelves. The time series
of bottom temperature at D1 also show a strong cooling event at the beginning of July that affects
the De Soto canyon. This appears to be an upwelling event enhanced by the topography of the can-
yon. Strong upwelling is presumably important to the shelf’s productivity at the head of the canyon.

Preliminary investigations of these data indicate a complex system, particularly in the region of the
canyon. The circulation is dominated by cyclonic and anticyclonic eddies of differing scales and
depth structures. These influence shelf-slope exchange and the fate of fresh water discharged onto
the northeast Gulf shelf by the Mississippl and other large rivers. Strong upwelling events are
observed at the head of the canyon though the flow patterns and forcings that cause them have not
yet been deciphered
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OPERATIONAL REMOTE SENSING OF THE NORTHEAST GULF OF MEXICO

Dr. Richard P. Stumpf
Ms. Heather Henkel
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St. Petersburg Florida

INTRODUCTION

This study processes satellite imagery for the MMS Northeast Gulf of Mexico (NEGOM) program
in order to provide near real-time imagery and an archive of standard imagery for general analysis.
The project includes imagery from the Advanced Very High Resolution Radiometer (AVHRR) for
sea surface temperature (SST) and coastal water turbidity, and integrates the SST images with
altimetry data for the Gulf of Mexico that is being developed by the Colorado Center for
Astrodynamical Research. These and future products provide information on frontal boundaries and
major circulation features such as the Loop Current. The data sets are distributed through an Internet
web site and the archived data (from fall 1996 to the present) will be distributed through CD-ROM.
Images are available through the web at Attp.//coastal.er.usgs.gov/east gulf.

METHODS

The AVHRR provides the best available information on circulation through imagery sea surface
temperature. During the fall through spring, AVHRR thermal imagery reveals the location of the
Loop Current, and various frontal features in the northeastern Gulf of Mexico. Water reflectance
imagery from the AVHRR provides information on resuspension events in shallow water (< 10 m)
and the position of river and estuary plumes during high discharge, in particular the Mississippi and
Mobile plumes, but also plumes from the other bays along the Florida Panhandle.

AVHRR is on two operational NOAA polar-orbiting environmental satellites, NOAA-12 and
NOAA-14. Each satellite makes two overpasses each day, NOAA-14 at about 0200 and 1400 EST
and NOAA-12 at 0800 and 2000 EST. Thermal imagery is available from all passes. Reflectance
imagery can be obtained from NOAA-14 afternoon pass. The AVHRR has a 1-km field of view at
nadir, and overpasses occur nearly every day.

The USGS receives the unprocessed AVHRR data from the Joint use Remote Sensing Facility at the
University of South Florida (co-located at the Florida Department of Environmental Protection).
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Backup sources include NOAA Coastal Services Center and the NOAA CoastWatch program. Twice
each day, the imagery is processed to SST using standard NOAA algorithms, and to water reflectance
using standard algorithms developed at USGS. The results are mapped to a standard Mercator
projection covering a region from 80°W to 90°W and 22°N to 32°N. Owing to a slight clock error on
the satellites, positioning can be off by 2-10 km, so automated techniques for registration are
implemented, provided cloud cover is limited. A cloud flag, coastline, and latitude/longitude ticks,
are applied to the images. Two sets of images are created, the current image as a 2-km resolution GIF
file for display, and a full-resolution geoTIFF format file for an online archive on the web site. The
geoTIFF format is suitable for analysis by any data processing or image processing package.

The AVHRR has orbits 100 minutes apart separated by about 25 degrees of longitude, with a swath
on the ground of about 2500 km. As a result of daily shifts in the orbit position, images from two
consecutive orbits may be required in order to cover the entire study area. We use compositing
techniques to merge consecutive orbits in order to assure that the final scene has complete coverage.

Altimetry data sets are obtained from Robert Leben of the Colorado Center for Astrodynamical
Research (CCAR). The altimetry data has been processed to sea surface heights relative to the geoid
and are updated nearly every day with new data. The sea surface heights are then contoured and
superimposed on the SST image for the day.

For distribution on CDROM, which will take place in winter 1998, all images will be properly
registered and prepared in geoTIFF format.

DATA QUALITY

While the data set provides information on the temperature of the Gulf and the location of various
circulation features, there are some limitations in the data quality. Clouds, of course, can obscure the
results. The SST algorithms correct for water vapor in the atmosphere, but they are not effective at
dealing with clouds, and high clouds tend to produce excessive distortion in the imagery, while not
always being detected by the cloud-flagging algorithms. During winter 1997-98, rainfall over the
region is expected to be higher than normal, owing to the El Nifio, suggesting that cloud cover will
probably be more common. While rare, dropouts sometimes occur, owing to failures at the primary
recelving station at USE. If critical (cloud-free) time periods are involved, imagery will be acquired
from secondary sites for the archive. SST is not effective during the summer in this area. The water
temperature is quite uniform at about 31-32 °C, so circulation features cannot easily be resolved.
Occasionally during the summer, the edge of the Loop Current can be found from circulation-driven
upwelling.

FUTURE PLANS

We have begun examination of data from the SeaWiFS ocean color sensor. This data set may be
effective at monitoring deep-water circulation features during the summer. Processing and
development of SeaWiFS products (as well as other derived remote sensing products) will be
performed cooperatively with Frank Muller-Karger at USF, an MMS-funded researcher. It is critical
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to understand that SeaWiF$ data sets are the property of Orbital Sciences, and can only be released
to authorized users. Users can obtain authorization as a research user from NASA, through the
SeaWiFS web page:

hitp://seawifs. gfsc.nasa. gov/SEAWIFS/ANNOUNCEMENTS/ANNOUNCEMENTS. html.

NASA-authorized research users are allowed access to data 14 days after collection. For real-time
access, NASA has some temporary real-time licenses. Also, access to realtime imagery can be
purchased from Orbital Sciences. After 1 January, Orbital Sciences is expected to restrict access to
SeaWiFS data. At that time any SeaWiFS imagery released through our web site will be restricted
in access to authorized users.

The web site will also link to other appropriate MMS sites, as a means of providing one source for
data for this region.

Richard P. Stumpf is a research scientist with the U.S. Geological Survey conducting research on
coastal applications of remotely sensed data. He was previously with NOAA and has a Ph.D. from
the University of Delaware.

Heather Henkel is a programmer working at the USGS, with B.S. degree from the University of
Wisconsin.
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INTRODUCTION: OVERVIEW AND FOCUS

Dr. Norman Froomer
Minerals Management Service
Gulf of Mexico OCS Region

The Gulf-Wide Information System (GWIS) project is supported by the Minerals Management
Service through cooperative and interagency agreements with the National Oceanic and Atmospheric
Administration (NOAA), Louisiana State University (LSU) and each of the five Gulf of Mexico
coastal states (Texas, Louisiana, Mississippi, Alabama, and Florida). The objective of GWIS is to
develop a geographic database to support oil spill contingency planning and other coastal and marine
environmental assessments and analyses in the Gulf of Mexico. The GWIS database provides a
consistent view of biological, human use, and administrative data across the entire U.S. Gulf of
Mexico.

The GWIS project is currently in the final months of its data development phase. Data deliverables
from GWIS partners have either been received or will be received during the spring and early
summer of 1998. Quality control/quality assurance will be performed on GWIS data deliverables
beginning in spring 1998. Data management and project coordination for GWIS has been performed
by the Center for Coastal Energy and Environmental Resources (CCEER) at LSU.

The GWIS database has been developed through partnerships and cooperative efforts with other
federal agencies and the Gulf coastal states. The GWIS data structure has been developed to create
a consistent Gulf wide database from data developed by a number of different organizations. In the
process, a data standard for environmental assessment data has emerged. The development of a
standard has numerous benefits for data exchange, data updates, and developing software products
to map and analyze the data. The Strategic Environmental Assessment Division of NOAA, for
example, is developing an estuarine and coastal fisheries database for GWIS based on NOAA’s
Estuarine and Marine Living Resources (ELMR) database. Because GWIS is compatible with these
NOAA products, updates to NOAA databases will become immediately available in GWIS.
Furthermore, projects by NOAA to develop GIS products to analyze and map fisheries data can be
used with GWIS fisheries and other biological data.

NOAA’s Coastal Ocean Resource Assessment (CORA) desktop GIS application supports
sophisticated and powerful spatial and logical queries on coastal and marine fisheries and other
biological databases. NOAA is also developing Habitat Suitability Modeling (HSM) tools using GIS
technology to visualize mathematical expressions representing habitat quality for marine species.

Another example of benefits from the collaborative work being done in GWIS is the Marine Spill
Assessment System (MSAS), an ArcView spatial decision support system developed by the state of
Florida for oil spill planning and response applications. While Florida developed MSAS
independently of GWIS, MSAS works with the GWIS data base. GWIS is a large, complex database
that needs a relatively easy-to-use graphical interface for users to be able to access needed
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information. MMS is using MSAS functionality as a basis for a generic environmental assessment
GIS for the agency.

While MMS does not have a direct agreement with the U.S. Geological Survey Biological Resources
Division (BRD) through GWIS, the BRD has developed much of the habitat data for GWIS through
agreements with states participating in the GWIS project. Several projects are underway at BRD to
develop habitat data in support of future environmental assessment GIS work. In addition, biolo gical
data are being developed for the GIS project at the Texas General Land Office.

Dr. Norman Froomer is Geographer with the Office of Leasing and Environment in the Minerals
Management Service’s Gulf of Mexico Regional Office. Before MMS, Dr. Froomer was on the
Geography faculty at the University of New Orleans. For the past several years he has worked in the
areas of GIS data base and application development.

GULF-WIDE INFORMATION SYSTEM (GWSI) PROGRAM STATUS

Ms. Lynda Wayne
Center for Coastal, Energy, and Environmental Resources (CCEER)
Louisiana State University

SUMMARY

The GWIS program is an initiative to coordinate GIS data development in the Gulf of Mexico region
in an effort to facilitate oil spill contingency planning and other forms of environmental analyses.
Early program development focused on the identification and specification of needed data and
information layers. This information is documented in the GWIS Data Specification Manual and
GWIS Data Dictionary. During 1997, primary activities included:

* Database Design
* Data Development
* Data Management and Review

DATABASE DESIGN

Refinement of the data specification continued with emphasis on the need to reduce redundancy
within the data structure. Primary revisions were made to the socio-economic and Environmental
Sensitivity Index (ESI) data formats. A data ‘summit’ was held with primary participants to explore
alternative data formats and to reach consensus. The results of this summit were summarized in a
brief report and incorporated into an October 1997 revision of the GWIS Data Dictionary.
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Subsequent revisions were made to the data dictionary and the most recent version posted in
December 1997.

DATA DEVELOPMENT

Data development to date is summarized in Tables 1C.1 — 1C.6. All data has been received by LSU-
CCEER and will be submitted to the QA/QC program once completed. Data distribution of these
data sets is currently the responsibility of the data provider as listed.

DATA MANAGEMENT AND COORDINATION

Data is continually submitted to LSU via the Internet. Several communication networks have beer
established for the collection of data and the exchange of information. Primary methods of
communication include:

Data transfer via FTP site: flotant.csi.Isu.edu (by password protected permission only)

Discussion and exchange of general information by listserver: subscribe by contacting
webmaster@flotant.csi.lsu.edu

General information about the GWIS project and participants via WWW: http://flotant.csi.lsu.edu
SUMMARY

Data collection and coordination will continue in 1998. Additional data specifications are expected
in the coming year. In addition, recent developments in data access and management tools such as
the AVMSAS program developed by ESRI for the FMRI and the NOAA sponsored CORA program
will greatly serve the oil spill contingency planning and greater environmental assessment
community. Interested parties are encouraged to visit the GWIS website listed above to monitor
program activity and access information.

Lynda Wayne is a research scientist with the LSU Center for Coastal, Energy, and Environmental
Resources (CCEER). She serves as project manager for the GWIS program and has participated in
related GIS data management efforts including the National Spatial Data Infrastructure (NSDI)
initiative, the EPA Gulf of Mexico Data and Information Transfer (DIT) Committee, the Louisiana
Coastal GIS Network (LCGISN), and the Louisiana GIS Council. Ms. Wayne is also active in
research related to coastal landscape ecology. She received her BLA in landscape architecture from
Virginia Tech and her MLA in landscape architecture from Louisiana State University.
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Table 1C.1.  GWIS Gulf-wide Data (Geographic).

Provided by LSU CCEER and MMS

Shoreline (1:2,000,000) MMS Lease Blocks
Roads (1:2,000,000) MMS Protraction Areas
State Boundaries National Parks

County Boundaries Place Names

Fairways Urban Areas

Federal Waters Reef/Permit Areas
Flower Gardens Waterways

Table 1C.2.  GWIS Florida Data (Geographic).

Provided by the Florida Marine Research Institute (FMRI)

Full Study Area Panhandle Area

ESI Shoreline Census

Place Names Quad Index

Roads Zip Code / Demographics

Bathymetry




Table 1C.3.
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GWIS Alabama Data (Geographic)..

Provided by the Geological Survey of Alabama (GSA)

Airports survey Area
Bathymetry Water Intakes
Birds Recreation
Nests Cultural Points
Reptiles Data Tables:
Terrestrial Mammals BIORES
Invertebrates BREED
Habitats SEASON
ESI Shorelines SOURCES
Pipelines SPECIES
Platforms INFERRED
Table 1C.4.  GWIS Mississippi (Geographic).

Provided by the Mississippi Office of Geology

Airports
‘Topography

Birds

Nests

Reptiles

Terrestrial Mammals
Invertebrates

ESI Shorelines
Habitat

Lease (state)

Pipelines (state)
Survey Areas
Place Names
Quad Index
Casinos
Cultural Points
Recreation
Railroads

Reef

Refineries




70

Table 1C.5.  GWIS Louisiana (UTM).

Provided by LSU
Quad Index

Parish Boundaries
Roads
Hydrography

Shoreline

Satellite Imagery
Population

Wetlands (point)
Historic (points)

High Tide Line
EST Pilot Study in progress for 26 quad area

Table 1C.6. GWIS Texas.

Provided by the Texas General Land Office (T GLO)
Middle Coast (Geographic)

Shoreline

Habitat

Survey Area
Marine Mammals
Reptiles
Invertebrates
Fish

Birds

Management Areas

Northern Coast (UTM)
ESI Shoreline

Habitat

Marine Mammals

Reptiles

Quad Index

Place Names

Roads

Social / Economic

Data Tables:
ACTIVITY
BIORES
BREED
SOURCES
SPECIES
SOC_DATA

Invertebrates
Fish
Birds

Recreation
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COASTAL GIS PRODUCTS AND APPLICATIONS: COASTAL OCEAN RESOURCE
ASSESSMENTS (CORA) AND HABITAT SUITABILITY MODELING (HSM)

Dr. MLE. Monaco
Ms. T.A. Gill
Mr. T. Battista
Mr. J.C. Christensen
Ms. H.L. Johnson
NOAA’s Office of Ocean Resources, Conservation and Assessment
Strategic Environmental Assessments (SEA) Division, Silver Spring

Over the Jast decade the SEA Division of NOAA has worked to develop a variety of map and table
products on coastal resources of the United States, focusing on both biological resources and habitat
(Monaco and Christensen 1997). The Division’s Biogeographic Characterization Branch (BCB) of
NOAA and the Environmental Systems Research Institute (ESRI) are currently developing two tools
to analyze and display coastal biological and environmental data sets in ESRI’s ArcView GIS, one
of the world’s premier desktop geographic information systems (GIS). CORA and HSM will be
useful in modeling, identifying, analyzing, and displaying important habitat areas and distributions
of coastal species, with an initial emphasis on fish and invertebrate species and coastal habitats.

COASTAL OCEAN RESOURCE ASSESSMENT (CORA)

CORA is a desktop GIS application being developed for conducting and displaying spatial
assessments of coastal biological and environmental data sets. CORA is a custom extension of
ArcView and is scheduled for completion in September 1998. The CORA prototype addresses the
coastal resource data sets of North Carolina, including:

* NOAA’s Estuarine Living Marine Resources (ELMR) data base on fish and invertebrate
distributions, relative abundance, and life history attributes in estuaries;

* North Carolina’s Division of Marine Fisheries, Fishery-Independent Monitoring data;

* NOAA’s Environmental Sensitivity Index (ESI) data base, which contains distribution
information on three major resource types: biological, shoreline, and human use;

* SEAMAP Bottom type (e.g., hard bottom) data for the coastal ocean.

When complete, CORA will be used for general coastal resource assessment and analysis; fisheries
distribution analysis; identification of essential fish habitat (EFH); and evaluation of habitat
modifications. Example CORA analyses include:

*  Determining which species/life stages use North Carolina (NC) estuaries during summer;

*  Generating a map and table for juvenile red drum distribution and relative abundance in NC
estuaries;

*  Describing the life history characteristics of Atlantic croaker;

*  Determining which fish species use hard bottom habitat in the coastal ocean;
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*  Determining which species utilize the 5 -15 ppt salinity range;
* Mapping the number of ELMR species that use each estuarine salinity zone.

CORA FUNCTIONALITY

CORA is designed to lead the user through a series of windows to define and customize resource
assessments and products. CORA prompts the user to select analysis areas either from a list of
existing geographic area files or by drawing an area on a map. CORA also prompts the user for
selections on time period, resources, and desired output products. Other CORA features include:

*  Customizing assessments or comparisons of resources in one or two analysis areas;

*  Generating a variety of species distribution maps and tables that vary by month and life stage
and that can show relative abundance, range, number-of-species, or presence;

*  Customizing searches of ELMR species and life stages, based on life history attributes;

* Auditing trail files that record selections made for each analysis;

* Expanding or adding to existing CORA data sets (e.g., more species);

* Linking to data stored in an external relational database (e.g., personal Oracle).

CORA PRODUCTS

Although there are variations on each, CORA output includes maps, tables, audit trails, and layouts
(combinations of maps, tables, etc). The output varies based on the data sets and selections made by
the user. For example, an ELMR species distribution map could show highest relative abundance
or presence during a time period, or range (Figure 1C.1).

CORA SOFTWARE AND HARDWARE

CORA will operate on Windows NT 4.0, a 150 MHz processor with 32-64 MB RAM and 500+ MB
of disk storage. CORA requires ArcView 3.0a, the CORA ArcView extension (available from
NOAA), Oracle or personal Oracle, and the applicable ODBC (open database connectivity) drivers.

HABITAT SUITABILITY MODELING (HSM)

The HSM tool uses GIS technology to visualize mathematical expressions that represent a unitless
index of habitat quality as a function of environmental and biological variables that define “habitat”
for a particular species and life stage (Figure 1C.2).

Field sampling is an essential component to understanding species habitat associations and
distributions. However, fisheries monitoring programs are unable to sample for all species and life
stages, across all habitats in space and time. Therefore, it is difficult for resource managers to know
when, where, and for which species and life stages certain habitat types and areas are important. HS
modeling is an important tool used by biologists to integrate information on species habitat
associations with the geographic distributions of those habitat/environment types (Rubec, Monaco
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Figure 1C.1.  Estuarine distribution and relative abundance of juvenile red drum in North Carolina

during the high salinity period.
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and McMichael Ir. 1998 (in press)). This modeling approach provides an estimate of habitat acreage
and locations for a variety of species, life stages, and time periods in the coastal United States.

HSM will be a desktop GIS tool for developing, fine-tuning, and displaying modeled maps and data
tables of species’ habitat associations. HSM will provide biologists and resource managers a GIS
tool for developing and evolving habitat models, based on a variety of habitat modeling techniques,
algorithms, data sets, and species habitat associations. The prototype is scheduled for completion in
the summer of 1998.

The HSM tool is designed to lead the user through a series of windows to define and customize the
HSM input, model and products. HSM allows the user to specify a variety of modeling scenarios,
by selecting and changing the classifications, data layers, and modeling algorithms, and regenerating
the map results with relatively little effort. The user must have a working knowledge of habitat
suitability modeling methods, the biology of the species, and GIS technology. The user must also
provide the necessary geographic habitat data sets in a gridded format, a table of the species/life
stage habitat associations, and the required software and hardware.

The HSM prototype is being built in ArcView and uses ArcView’s Spatial Analyst extension (a
gridding function). NOAA’s current habitat suitability modeling studies have been conducted in
Arclnfo, which requires a high level of expertise (Christensen et al. 1997 and Brown ef al. 1997).
Although the HSM prototype will require a working knowledge of GIS and biology, it makes HS
GIS modeling more accessible and easier to use.

The prototype HSM tool addresses oyster habitat in Pensacola Bay Florida. The environmental data
sets used in the prototype include shoreline (for Pensacola Bay); bathymetry; seasonal estuarine
salinity; water temperature; submerged vegetation; emergent vegetation; sediment type; species HSM
Values; and species life history tables.

CURRENT HSM GIS EFFORTS BY NOAA AND PARTNERS

* Pensacola Bay, FL: Assess potential impacts of altered freshwater inflow (NOAA/SEA and
Environmental Protection Agency (EPA); Christensen e al. 1997)

*  Casco/Sheepscot Bays, ME: Identify important fishery habitats (NOAA SEA and U.S. Fish
and Wildlife Service; Brown et al. 1997)

* Apalachicola Bay, FL: Support development of Environmental Impact Statement
(NOAA/SEA, U.S. Army Corps of Engineers and Florida State University)

* Charlotte Harbor & Tampa Bay, FL: Assess transferability of models across similar
biogeographic areas (NOAA/SEA, Florida Marine Research Institute and University of
Miami; Rubec, Monaco and McMichael Jr. 1998 (in press))

*  Terrebonne/Timbalier Bays, LA: Help identify oyster lease sites after freshwater diversion
(NOAA/SEA and EPA)
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HSM SOFTWARE AND HARDWARE

HSM will operate on Windows NT 4.0 using a 150 MHz processor with 32-64 MB RAM and 500+
MB of disk storage. HSM will require ArcView 3.0a, the ArcView Spatial Analyst extension, and
the custom HSM functionality (available from NOAA).

FUTURE APPLICATIONS

CORA and HSM are desktop analysis, assessment, and display tools that can assist scientists and
managers with information gathering and decision making on coastal resources. Once the prototypes
for CORA and HSM are completed, they will be expanded for use in other coastal states and
institutions.

CORA will be used to combine and display a variety of related coastal data sets for simple and
complex assessments. HSM will be used to generate habitat suitability maps for additional species
and life stages in different areas. HSM has already proven to be a useful tool in the identification of
essential fish habitat (NOAA’s SEA Division and SEFSC 1997), and the evaluation of habitat
modifications (e.g., modification to freshwater inflow) (U.S. DOC/NOAA. and the Gulf of Mexico
Program 1996; and Christensen ef al. 1996).
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CURRENT STATUS OF THE FLORIDA MARINE SPILL
ANALYSIS SYSTEM (FMSAS) VERSION 3

Mr. Henry Norris
Mr. Chris Johnson
Dr. Peter Rubec
Florida Department of Environmental Protection
Florida Marine Research Institute
St. Petersburg, Florida

ABSTRACT

The FMSAS is a spatial decision support system that is designed for oil spill response. The third
version incorporates several new enhancements developed as a result of user feedback and from our
own experience. Most of the enhancements have focused on making the system easier to use yet at
the same time making it capable of handling more complicated situations. Other efforts have
centered on improving the adaptability of the system so that it can be modified to satisfy user needs
beyond spill response.

INTRODUCTION

FMSAS development started in early 1992. During the next five years it evolved to take advantage
of new technologies and to support increasing user needs. The original FMSAS, based on an earlier
system developed by Environmental Systems Research, Inc. (ESRI) for Abu Dhabi (Sorensen,1995),
started out as an Arc/Info application running on UNIX workstations located at the Florida Marine
Research Institute (FMRI). This original version, though powerful, suffered from several
shortcomings, the greatest of which were that it was not protable, that it covered only a small portion
of the state, and that an Arc/Info expert was needed to operate it. Version 2 of the FMSAS, co-
developed by ESRI and FMRI, was an ArcView 2.1a application that remedied these main problems.
However, it soon became apparent that this version too had shortcomings. First, ArcView 2.1a was
not a true Geographic Information System (GIS) (Friel e al. 1996). Next, the then-current laptop
PCs were not powerful enough. The third and current version of the FMSAS, also co-developed by
ESRI and FMRI, is a much more user-friendly and powerful system that runs in ArcView 3.0. This
latest system takes full advantage of ArcView 3.0’s powerful suite of GIS tools and is installed on
Pentium laptop PCs.

A priority for the new FMSAS was adaptability beyond the needs of the spill response community.
Other agencies and individuals, when shown the FMSAS, deemed its core analytical and map-
making capabilities potentially useful. The FMSAS started being viewed as a “springboard” system
that could be used to develop numerous other environmental analysis applications.
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ENHANCEMENTS TO FMSAS

The second version of the FMSAS operating in ArcView 2.1a was deployed on laptop PCs to all six
BER regional offices from early 1996 through October 1997. During this time, BER staff provided
feedback to FMRI about problems they encountered and what new software tools they would like
to see added. This feedback, combined with our own experiences and comments solicited from other
spill response experts, became ESRI’s marching orders when development of FMSAS version 3
began. Version 3 was delivered to FMRI in August 1997 and deployed to the BER field stations in
November 1997.

The BER feedback identified two types of deficiencies: system and software usability and hardware.
The following list identifies the main problems and their solutions, although, many more
enhancements were made.

1. Problem:

Solution:

2. Problem:;

Solution:

SYSTEM AND SOFTWARE USABILITY

The graphical user interface (GUT) was complicated. It was largely menu driven. The
menu items were hard to understand and to find.

This problem was corrected by using ESRI’s new dialog designer extension which
provides Visual Basic-like tools for GUI development. The tool allowed the creation
of easy-to-use dialogue boxes and buttons. The software tools were logically grouped
and menus were simplified using plain English.

The original Resources at Risk (RAR) tool was designed to identify which natural
and human resources were present in an area affected by an oil spill. Although useful,
it had limitations. First, it suffered from not having traditional GIS “clipping”
functions, which meant that the user could only get approximate area calculations
instead of true area calculations. Second, it did not differentiate among impacted
resources that fell within a managed area and those that did not. This is important in
Florida where damage assessments vary according to such distinctions. Third, the
user was limited to a fixed number of databases; new databases could not be added
to the RAR list. Fourth, the RAR output could not be loaded into industry standard
spreadsheets such as Excel and Quattro Pro.

The first two problems were addressed when the FMSAS was migrated from
ArcView 2.1a to ArcView 3.0. The new ArcView was designed to perform true
“clips.” The third was corrected by writing additional code to allow both the
importing of new GIS databases and also direct user input. The fourth was addressed
by having the RAR report delivered as a comma-separated ASCII file, which is
importable by most spreadsheets.
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3. Problem:

Solution:

4. Problem:

Solution:

5. Problem:

Solution:

6. Problem:

Solution:

In version 2 the data and their graphic representation had taken a “back seat” to
software migration. The cartographic display was poor, legend names were cryptic,
and some important databases were still in a developmental stage.

First, the QA/QC process for the databases were accelerated; second the legend files
were rebuilt to work better in the “screen” environment; and third all the legend
names were changed to be more intuitive.

Version 2 was unable to analyze MMS’s new Gulf-Wide Information Systems (G-
WIS) Environmental Sensitivity Index (ESI) data structure (CCEER, 1996). The
FMSAS had been hard-wired to analyze only the existing ESI data (RPI 1995). This
deficiency meant that the additional data found in G-WIS ESI could not be accessed
and analyzed.

A tool was developed by ESRI to handle both traditional and G-WIS ESI. The user
simply specifies which ESI database to analyze.

There was no simple way to find locations by name. The user had to know where the
place actually was and then move there. If the user was not familiar with the location,
the system did not provide an easy way to find it. Furthermore, marine spills are often
positionally described as being a specified distance and bearing from a named place
or feature such as an aid to navigation. The system was not capable of handling
positions defined by distance and bearing.

A simple dialog box was designed that allows the user to enter the name of a place,
such as a town, or a latitude/longitude coordinate and with a press of a button have
that place centered right on the screen. This same dialog box also allows the user to
enter a true bearing and distance from a location and then go there automatically.
Additional entries let users define how much of the area around the selected place
they wish to have also displayed on the screen.

Limitations existed with the tools that managed the progression of a spill. They were
confusing to use and did not easily keep track of several spills going on at the same
tume such as occurred during the 1993 Tampa Bay spill (Friel et al 1993).
Furthermore, there was no way to “buffer” or increase the perimeter of a spill
boundary by a specified distance. This is extremely important for planning where a
frequent requirement in “what if” scenarios is the ability to show a spill boundary
surrounded by increasingly larger concentric spill boundaries.

This limitation has been handled well in the new Spill Event Manager. Spills are
easily added, either entered directly on-screen, from existing GIS files, or from
latitude/longitude coordinates. Multiple spill boundaries are kept linked to their spill
source and maintained separately from other boundaries and sources in an easily
understood and well organized display. FMSAS Version 3 takes advantage of
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ArcView 3.0’s buffering ability to allow both boundaries and spill source points to
be buffered.

The system could not track the deployment of booms.

The Spill Event Manager allows the user to add the locations of booms and keep
track of them over time. The characteristics of the boom, such as type, length and can
be entered into a database.

Linking media objects such as digital photos, movies, and audio files to map features
was very cumbersome. Users wanted this ability but were frustrated by the work
involved.

ESRI programmers enhanced the “hot link™ tool interface so that a “wizard”-like
dialog box walks the user through the linking process. The user can now link an
unlimited number of files to any map feature or graphical feature. These files are all
organized in a menu and can be accessed with the push of a button.

The system was unable to import NOAA HAZMAT’s Qil Spill Simulation Model
(OSSM) output (Galt ef al. 1996). The earlier FMSAS could not load these files
which are of great importance for spill response planning because they communicate
possible short-term spill movement. They also provide responders with textual and
graphical information regarding the reliability of the information.

A tool was added that imports the OSSM trajectory information for display and
analysis.

Overly complicated and poor map making capabilities. Hard-copy maps are in great
demand during spills for example, during the Tampa Bay spill several hundred maps
were printed by FMRI. The early version of the FMSAS had a menu-driven map
making tool that was unintuitive and hard to use.

A simple button was added to the main view that would allow the user to make
various sized maps of what was displayed on the screen without having to go into a
separate “map composer” module. A legend, scalebar, inset map and north arrow are
all automatically added. All the user has to do is enter a title and hit the print button.
The existing menu based mapping tool still exists should the user decide to make a
more customized map; however, it too has been significantly redesigned for ease of
use.

Metadata were not easily accessible. The user could not quickly find the information
describing the data layers.
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Solution:

12. Problem;

Solution:

13. Problem:

Solution:

Problem:

Solution:

A button was added to the GUI that allows the user to access any metadata file. All
the user has to do is highlight the data layer in the data menu to the left of the map
and then push the metadata button. The appropriate metadata text file is immediately
displayed. '

There was no way to efficiently handle large files of scanned imagery such as USGS
quads, NOAA nautical charts or digital orthophoto quads. These files had been
identified by users as being extremely useful as base maps.

ArcView 3.0 was upgraded to handle ARC/INFO image catalogs. FMSAS Version
3 takes advantage of this upgrade and now allows users to access multiple scanned
images as a single data layer. In addition, the image catalog will only draw the
images required by the visual extent of your “view”, which greatly speeds up drawing
time.

No User Guide. The user was dependent on the ArcView manual and any notes taken
during their training. Also the on-line help only explained the core ArcView tools but
not the FMSAS specific tools. This resulted in FMRI assuming a time-consuming
telephone “help desk™ role.

A user manual was written for the FMSAS specifically targeted to users who had
minimal exposure to computers and GIS. Plain English was used throughout and
computer and GIS jargon were kept to an absolute minimum. Every single tool has
been explained in an easily understood manner with numerous screen shots to help
the user understand. The manual is also stored on FMRT’s Internet home page as an
Adobe Acrobat PDF file, so a manual can be easily replaced if it is lost.

HARDWARE

Hardware limitations centered on speed and storage capabilities. When the first
ArcView FMSAS was delivered, the fastest chip available for laptop PCs was the
486, the most RAM available was 32 megabytes, and storage was less than one
gigabyte, meaning that additional data had to be accessed from an external CD-ROM.,
The FMSAS would run under these constraints; however, performance was
diminished quite considerably.

Industry standards have progressed so that current motherboards can be configured
with more RAM and larger hard drives, Pentium chips are the new standard and
internal CD-ROM’s are now efficient in size, speed and cost. The new laptop PCs
are equipped with Pentium II chips, have 128 megabytes of RAM and over 2
gigabytes of storage.
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CONCLUSION

This paper highlights several operational enhancements to the FMSAS, with a particular emphasis
on hardware and software. These advances have been implemented in strong partnership with several
agencies and organizations. Input, solicited from various experts within the U.S. Coast Guard,
Minerals Management Service (and associated G-WIS participants), National Oceanic and
Atmospheric Administration, and Florida Department of Environmental Protection has influenced
FMSAS development for maximum utility and impact. FMSAS development has benefited from a
truly unique web of mutually-beneficial relationships that leverage the strengths and resources of
each partner. Continual strengthening of this web, while maintaining a bias towards action will
ensure future protection of coastal resources using advanced information management technologies.
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SELECTED APPLICATIONS OF GIS ANALYSIS FOR NATURAL RESOURCE
MANAGEMENT AT THE NATIONAL WETLLANDS RESEARCH CENTER

Dr. James B. Johnston
Mr. John Barras
Mr. William R. Jones
Mr. Steve Hartley
Mr. Pierre Bourgeois
National Wetlands Research Center
Lafayette, Louisiana

BACKGROUND

The U.S. Geological Survey’s (USGS) Biological Resources Division mission is to provide
leadership in gathering, analyzing, and disseminating biological information as support for sound
management of the nation's natural resources. Since becoming operational in October 1996 through
the transfer of programs from various bureaus within the Department of the Interior, the BRD, in
cooperation with other federal, state, and local partners, has begun research, inventory and
monitoring, information sharing, and technology transfer. Through these activities, the BRD is
fostering an understanding of biological systems and their benefits to society, and providing the
essential scientific support and technical assistance required for management and policy decisions.
Therole of BRD's National Wetlands Research Center (NWRC) in Lafayette, Louisiana, with project
offices in Baton Rouge, LA and Gulf Breeze, FL, is to provide leadership in research and
development related to the Nation's natural resources for the Southeast, The research focuses on
wetlands ecology, animal ecology, and the development and application of spatial analysis
techniques for natural resource related studies.

Current geographic information system (GIS) technologies in use at NWRC are designed to provide
natural resource managers with the on-line data and computerized techniques necessary to make
informed decisions. Major GIS activities at NWRC include: compilation and analysis of digital
databases for monitoring of natural resources; integration and transfer of databases with existing
digital databases from various sources into a comprehensive GIS; and development of
multifunctional decision support systems for natural resource managers using these data. NWRC is
also an active participant in the National Information Infrastructure (NII), in particular the National
Spatial Data Infrastructure (NSDI) and the National Biological Information Infrastructure (NBID),
which will facilitate the dissemination of research results and other knowledge and information
gained from these efforts. This summary provides an overview of three major spatial analysis
projects at NWRC.

COASTAL WETLANDS PLANNING, PROTECTION, AND RESTORATION ACT

The Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA) passed by Congress
created an interagency task force of State and Federal agencies responsible for the design and
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implementation of coastal conservation and restoration projects in Louisiana. The nine categories
of projects are: freshwater introduction and diversions, sediment diversions, marsh management,
hydrologic restoration, beneficial use of dredged material, shoreline protection, barrier island
restoration, vegetative planting, and sediment and nutrient trapping. All projects are monitored to
evaluate their success. The monitoring efforts of the NWRC for CWPPRA projects include obtaining
high resolution (1:12,000 to 1:24,000) color infrared aerial photography for each project and
performing site-specific habitat mapping for selected projects where it is deemed necessary to the
monitoring effort by the Technical Advisory Group. Projects may be monitored for up to twenty
years. Aerial photography is acquired for pre-project conditions and then is acquired three more
times over the monitoring period of 20 years. The basic goal of habitat monitoring is to provide a
consistency of products so that wetland habitat changes can be accurately assessed throughout the
project life. To ensure this consistency, detailed standard operating procedures were developed for
each stage of the monitoring process including aerial photograph acquisition, photointerpretation,
digital conversion, and GIS analysis.

The digital conversion phase includes the scanning of high resolution, color infrared aerial
photography. The aerial photography is scanned, georectified with field collected GPS, mosaiced,
and plotted to provide an accurate and current base map for each restoration site. The
photointerpreted mylars are digitized and converted to ARC/INFO file format. These ARC/INFO
habitat data layers are stored with the Universal Transverse Mercator (UTM) projection.

Each year of habitat data will be incorporated into the GIS on a project-by-project basis. Individual
project maps consisting of the digital base maps overlaid with the habitat data will be created for
each year of data collected. These maps and associated digital data sets can be easily distributed to
users. Area summary statistics for each habitat type are generated for each project using ARC/INFO.
As additional time periods of data are accumulated, multidate wetland trend data (both digital and
hardcopies) indicating loss and/or gain of wetlands and changes in wetland habitat composition over
time, will be used as a tool for assessing management effectiveness, measured by net revegetation,
for each project. Approximately 80 projects will be monitored for coastal Louisiana.

ENVIRONMENTAL MONITORING AND ASSESSMENT PROGRAMS—
ESTUARIES ACTIVITIES

NWRC has been involved in Geographic Information Systems (GIS) since 1980 to assist in
monitoring the nature and extent of change in estuaries throughout the country. A GIS is currently
providing spatial analysis support for mapping the Gulf of Mexico estuaries and their contaminants.
The NWRC, in conjunction with the U.S. Environmental Protection Agency (USEPA), through an
Interagency Agreement (JAG) in 1993, is establishing methods to track the changes and status in
environmental resources of the Atlantic, Gulf of Mexico, and Pacific coasts of the United States over
the long term. Through these activities EPA and the NWRC believe the effectiveness of pollution
control strategies can be confirmed. In order to accomplish this monitoring, the USEPA established
Environmental Monitoring and Assessment Program (EMAP). Through this JAG, NWRC and
EMAP formed a partnership to advance GIS research and development activities which include:
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* Providing a tool for cooperation and participation in national and international GIS research
activities related to the management and monitoring of global estuarine and wetland
resources.

* Collecting and analyzing data using GIS to determine the distribution, abundance, status,
condition, and trends of ecological resources in coastal ecosystems.

* Conducting GIS and other studies to improve the capability for predicting and understanding
the effects of natural and anthropogenic stresses on coastal ecosystems and biological
diversity.

* Providing scientific and technical assistance, including the use of GIS, in support of
legislative, regulatory, and resource management decisions.

* Disseminating information and GIS technologies to resource managers, scientists, and the
public.

LOUISIANA GAP ANALYSIS

Typically, federal and state efforts to maintain biodiversity have relied on protecting species once
they become threatened or endangered. While it is important to protect these valuable species, a
better approach is to view entire regions for native animal and plant species distributions in
conjunction with current management practices of conservation lands. Gap Analysis will provide this
regional assessment of animals and plants performed at the state level. This provides land managers
with information past their jurisdictional boundaries, which many times is not available, to facilitate
better management decisions regarding land-use and protection of species. Gap Analysis relies on
a cooperative effort among Federal and State agencies, non-profit organizations, universities, and
private businesses, including agricultural and forestry interests. The Louisiana GAP project is using
Landsat 5 TM imagery and color infrared photography along with other auxiliary data sets (SPOT,
Breeding Bird data, Field Survey (GPS) data) to classify 23 major vegetation groups and land-use
categories for the state,

Ongoing applications of the Louisiana GAP data to agricultural and forestry entities include: (1)
correlating vegetation/land use with hydric soils to delineate potential forested wetland restoration
sites; (2) mapping and quantifying agricultural lands to model non-point source runoffs into streams
and rivers; (3) correlating neotropical birds usage to forest types; and (4) assessing and monitoring
forest change as it relates to urban expansion. This presentation will discuss the Louisiana GAP
project, agricultural and forestry applications, and GAP data transfer and training to users. The GAP
Analysis is also ongoing in the other four Gulf states (TX, MS, AL, and FL).

CONCLUSION

In closing, the National Wetlands Research Center's mission in spatial analysis is to research and
develop new spatial analysis applications, techniques, and methodolo gies related to natural resource
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management. These applications, techniques, and methodologies are then transferred to natural
resource managers as computerized decision-making tools. To accomplish this mission, NWRC
relies on the input and application responses from resource managers to define its research tasks and
obtain domain expert knowledge and related information. NWRC also maintains a strong training
program for users through workshops and formal courses.

Lastly, NWRC has developed numerous databases for its partners. These include
www.nwrc.gov/sdms (NWRC’s homepage and spatial data server), www.lacoast.gov (CWPPRA’s
homepage) and www.binep.org (Barataria-Terrebonne National Estuary Program’s homepage).

Dr. James B. Johnston serves as the Chief of Spatial (Habitat) Analysis at NWRC in Lafayette,
Louisiana. John Barras serves as the Field Supervisor of the NWRC’s Coastal Restoration Office
in Baton Rouge, Louisiana. William Jones and Steve Hartley are GIS Project Leaders at NWRC and
Pierre Bourgeois is the Field Supervisor for NWRC’s Environmental Analysis Project Office in Gulf
Breeze, Florida.
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DEVELOPING BIOLOGICAL RESOURCE DATA FOR THE GULF-WIDE
INFORMATION SYSTEM IN TEXAS

Mzr. David Bezanson
Mr. Steven G. Buschang
Mr. Walter S. Harris
Texas General Land Office

ABSTRACT

The Texas General Land Office gathered information about location and distribution of flora and
fauna of the middle Texas Gulf Coast from multiple sources, including the Texas Parks and Wildlife
Department estuarine fauna dataset as well as from a series of workshops hosted by the Texas
General Land Office. This information was developed for the U.S. Minerals Management Service
and compiled in a standard format as part of the Gulf-Wide Information System (GWIS). The area
of coverage extended from Sargent Beach to the northern Laguna Madre. The resulting dataset of
species distribution, abundance and seasonality, will be archived at a World Wide Web site to be
maintained for the GWIS project.

INTRODUCTION

In November 1996, the U.S. Minerals Management Service (MMS) contracted with the Texas
General Land Office (GLO) to produce a set of spatial data layers describing fauna and flora of part
of the Texas Gulf Coast. The data were created in ARC/INFO v. 7.0 and related software and
designed for use in coastal management and especially in oil spill contingency planning. The project
was part of an effort to compile consistent resource data throughout the entire Gulf of Mexico region
and combine the data into a geographic information system (GIS) structure, the Gulf-Wide
Information System (GWIS).

The project was undertaken in direct response to the identification of the need for unified, Gulf-wide
biological data for spill response planning. Prior to this project, data gaps existed within the states
and there were no consistent multistate data standards. GWIS designed the format to Incorporate data
from Texas, Louisiana, Mississippi and Florida. All of these states have to date provided
deliverables, either partial or complete, to the GWIS clearinghouse at Louisiana State University.

Information was collected through a series of workshops held on the Texas coast in which biological
data, floral and faunal, was gathered. Representatives from academic institutions, state and federal
agencies, and local interests provided information and review of existing data. Other information was
assimilated from estuarine fauna data collected by the Texas Parks and Wildlife Department
(TPWD) and from existing literature.

The design of biological data layers incorporated in the GWIS was based on guidelines developed
for environmental sensitivity index (ESI) mapping by the National Oceanic and Atmospheric
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Association (NOAA) in cooperation with Research Planning, Inc. ESI maps have been produced in
dozens of countries to support oil spill planning and usually include species and habitats which are
potentially vulnerable to oil contamination or damage from cleanup activities. Biological data layers
were created at amap scale of approximately 1:24,000, without bias or anticipation of outcome. Each
data layer may be viewed as a “standalone” product or as part of the GWIS data structure.

The completed GWIS data layers delineated specific areas of high use or concentrations of habitat-
dependent aquatic and marine animals. The following summary explains the methods used to create
the final digital data layers.

PROJECT AREA AND METHODS

The project area was limited by availability of resources and was designed to complement a previous
biological-resource mapping effort of the upper Texas coast using ESI mapping standards
(NOAA/NOS ORCA Technical Memorandum, “Environmental Sensitivity Index Guidelines,”
October 1995). Data collection covered the Texas coast from Sargent Beach near Freeport (the south
border of the previously mapped area) to the north end of the Laguna Madre, taking in the
Matagorda, San Antonio, Copano-Aransas, and Corpus Christi bay systems.

The biological data collected for the GWIS project were created using ARC/INFO entities called
regions, which comprise one or more polygonal areas with a single unique identifier. This identifier
links the region attribute table to separate data tables containing lists of species occurring within each
region, seasonal occurrence of species in the project area, and classification and legal status of
species. The identifier is linked to multiple life stage profiles for certain species; if a species was
known or believed to breed within a region, the identifier was linked to the life stage/seasonality
profile that includes breeding information for the species.

An additional data field contains numbers or concentration of a species in the region. As data
regarding concentration were limited and variable, only a few species (mostly waterfowl and nesting
birds) were given numeric values in the concentration field. Some other occurrences of species were
given a subjective value (e.g. high, medium or low) based on anecdota) information and Judgments
by observers.

Most information about species occurrence and distribution was collected in a series of meetings
held in locations on the Texas coast with local field biologists, land managers, and others. TPWD
and U.S. Fish and Wildlife Service (USFWS) personnel gave information about lands and species
managed by those agencies. Representatives of the Texas A&M University-Corpus Christi,
University of Texas Marine Science Institute, the Conrad Blucher Institute, U.S. Geolo gical Survey,
Texas Department of Health, Lower Colorado River Authority, Corpus Christi Bay National Estuary
Program, and nonprofit organizations including the Coastal Conservation Association, Nature
Conservancy of Texas, Texas State Marine Education Center, and Audubon Society also attended,
as well as private citizens such as commercial guides, a commercial oysterman, and birding groups.
Participants described species flora and fauna and their habitat and distribution.
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Information gathered at the meetings was supplemented by existing databases of colonial waterbird
and waterfowl surveys and other published sources. Mapping of fish and some invertebrates was
based on bag seine, trawl, and gillnet sampling of estuarine fauna conducted by the TPWD’s Coastal
Fisheries Division between 1989 and 1994, ARC/INFO was used to access the TPWD survey
database and locate records of fish and invertebrates in the coastal bays. Concentration areas,
spawning areas, and migration routes were inferred or delineated by commercial guides and
recreational fishermen.

Before the project began, TPWD and GLO response personnel identified species of mammals, birds,
reptiles, fishes, and macroinvertebrates likely to be affected by oil contamination.

Only one mammalian species was considered in the project, the Atlantic bottlenose dolphin
(Tursiops truncatus), with areas of observed concentrations in bays mapped. Other mammals will
probably be treated in other project phases.

0

Bird feeding and nesting areas are often considered priority protection areas in spill response because
of their susceptibility to disturbance from cleanup activities. The project scope included roughly
eighty species of wading birds, shorebirds, waterfowl, gulls and terns, and raptors. In the meetings,
areas of significant bird use were identified. (Some occurrences were described generically as
occurrences of “wading birds,” “shorebirds,” “waterfowl” or other categories, in areas where a
number of similar species may be present.) Several endangered, threatened, and rare bird species
were discussed, including the whooping crane (Grus americana), piping plover (Charadrius
melodus), reddish egret (Egrerta rufescens), peregrine falcon (Falco peregrinus), brown pelican
(Pelecanus occidentalis), wood stork (Mycteria americana), and snowy plover (Charadrius
alexandrinus). Special attention was paid to areas utilized by wintering whooping cranes and other
critically endangered species. Park and refuge personnel (such as at the Aransas-Matagorda wildlife
refuge complex) provided information reflecting species distribution on managed conservation lands.
Amateur birdwatchers provided additional information about sightings.

Several species of reptiles were mapped, including Texas diamondback terrapin (Malaclemys
terrapin littoralis), a species of concern in Texas, American alligator (4 ligator mississippiensis) and
Gulf saltmarsh snake (Nerodia clarkii), all of which utilize emergent coastal marshes, as well as four
species of sea turtles, all federally endangered. Several other reptiles or amphibians will likely be
treated in future biological mapping of the lower Texas coast.

Representative estuarine, riverine and offshore fish species were mapped. Information gathered in
the meetings focused primarily on sport fish and important forage fish. The TPWD estuarine fauna
database was used extensively to map fish within the bays and estuaries. Existing literature provided
information about species seasonality, spawning and distribution. Commercial and recreational
fishing guides also supplied areas of concern for sport fish.

Mapping of macroinvertebrates focused on species which are sampled by TPWD. Some of
these—brown, white and pink shrimp (Penaeus aztecus, P. setiferus, P. duorarum), blue crab
(Callinectes sapidus), stone crab (Menippe sp.) and bay squid (Lolliguncula brevis)—are of
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commercial importance. Others, such as the lesser blue crab (C. similis), hermit crabs, grass shrimp
(Palenometes pugio), rangia (Rangia cuneata), quahog (Mercenaria campechensis), bay scallop
(Argopecten irradians), razor clam (Ensis minor), and invasive edible brown mussel (Perna perna)
were mapped where information was given.

A goal of the project was to map the distribution of oyster (Crassostrea virginica) reefs, with greater
precision than descriptions of the distribution of mobile species, as oysters create micro-habitat
which is immobile and in some cases vulnerable to oil. Reefs in some parts of the area have been
mapped by the TPWD from aerial photography of various dates and levels of accuracy. Some large
surface reefs show up on NOAA maps.

Several habitats or plant assemblages were mapped based on information from the meetings,
National Wetland Inventory data created by the USFWS, the Texas Natural Heritage Program
database, and other sources. These included areas of aquatic vegetation, marsh types, algal flats,
black mangrove, and a few grasslands and rice fields. The GLO hopes to map plant assemblages in
greater detail on future spill response maps.

RESULTS

More than 2,000 separate records of animals and plants were collected, including occurrences of
more than 200 species. The resulting datasets may be considered an initial survey of macrofauna and
habitats that should be considered during oil spill planning and response activities on the central
Texas coast. Further refinement of the data layers is expected as future cartographic and data
products evolve to support spill response.

The absence of records for a species or region does not necessarily mean that the species is not
present. Comprehensiveness of the estuarine fauna dataset is limited by the methods of capture used,
accessibility of areas to sampling, and inconsistencies in sampling procedures within the region.
Most surveyed species are widely distributed throughout all or part of the project area; in most cases,
these species were only recorded in regions in which relatively high numbers of animals were
reported or captured by TPWD. Information gathered in the meetings was entirely anecdotal and
general; little negative information was given (for example, the absence of a species).

The limitations of anecdotal information are obvious and include the difficulty of human access to
coastal areas, the interest and effort devoted to a species (information about red drum or whooping
cranes, for example, is more extensive than for non-commercial or unmanaged species) and other
factors.

Surprisingly, specific spatial locations of oysters were not available for parts of the area, and oyster
distribution was based on a variety of sources. Within the Matagorda and adjacent bays, the most
specific information on oysters came from a commercial oysterman who sketched the general
locations of harvestable reefs on base maps.
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The finished biological datasets will be modified for use in ARC/INFO and ArcView applications
to query species data and produce ESI maps. The GLO and NOAA are cooperating to distribute ESI
data for the upper Texas coast in a CD-ROM and hardcopy atlas, incorporating species distribution,
concentration, and seasonality; the GLO intends to distribute similar products containing the GWIS
datasets in the future.

The data will be avajlable at a World Wide Web site (location of the archive has not been
determined) which will be linked to a central Web page for the GWIS project, currently located at
http://flotant.csi.lsu.edu/gwis.
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ATMOSPHERIC SCIENCES SESSION: OVERVIEW AND FOCUS

Dr. William T. Hutzell
Minerals Management Service
Gulf of Mexico OCS Region

The Environmental Studies Program changed the title of this session from Air Quality to
Atmospheric Sciences because the program has a broader objective than evaluating atmospheric
composition or ambient concentrations. Its objective is to understand better how offshore energy
production and the atmosphere interact to affect air quality. The work inferred by this objective is
improving knowledge and science in two areas: (1) processes that transform offshore pollution into
ambient concentrations; and (2) measurements that estimate ambient concentrations from offshore
air pollution. The first area studies the meteorology and sources of air pollution in the Gulf of
Mexico. The second area covers estimated concentrations and also deals with the techniques used.
Considering the work mentioned, the phrase, Atmospheric Sciences, seems more appropriate than
Air Quality because it describes the expertise and professional disciplines required to reach this
objective.

The papers in this section cover the two areas just mentioned. The first two discuss new techniques
for estimating changes in ambient concentrations from offshore energy production. Each speaker
shows a tool or an aid that makes obtaining an estimate easier and less time consuming. The last two
presentations discuss the atmospheric processes controlling ambient concentrations over the Breton
National Wilderness Area. The first presentation by Dr. S.A. Hsu interprets these processes based
on observations. Next, Dr. T. Tesche describes understanding and predicting the same processes
based on computer studies.



96

NEW TECHNIQUE FOR ESTIMATING SO, IMPACTS FROM WELL TESTING:
PERMITTING THE UNKNOWN

M. David Scalfano
Northlake Engineers Inc.

INTRODUCTION

The oil and gas exploration and production industry is very active in the Gulf of Mexico. Drilling
is approaching an all time high, Many new reservoirs, especially in the central Gulf of Mexico, have
widely varying concentrations of hydrogen sulfide (H2S) in the formation gas.

Exploratory wells, those in new areas or different geological zones, normally require a flow test after
reaching the target zone. This test will determine if the hydrocarbon bearing sands will flow at
commercial rates. The safest and most practical method for testing a well is through a controlled drill
stem test in which the well is allowed to flow to the surface. At the surface, the gas and liquid rates
are measured. Then the gas and small volumes ofliquids are burned through a designated flare stack.
Larger volumes of liquids are usually captured in an offshore barge. The flaring of formation gas and
liquids that contain H2S creates sulfur dioxide, a criteria air pollutant.

All new Outer Continental Shelf (OCS) wells have to be permitted through the Mineral Management
Service (MMS). The permit process requires the permittee to estimate the air emissions from the
drilling and testing of a new well. Most wells are permitted 2 months to 2 years before the actual
drilling of the well. For this reason there can be a great deal of uncertainty in the actual air emissions
from the testing of a sour well (one that contains significant H2S ). The actual concentration of H2S
can vary widely from one formation to the next and the flowrate of any new well is difficult to
predict. Consequently, the rate of SO, emissions will vary substantially.

According to 30 CFR(Code of Federal Regulations) 250.45, the allowable significance level that any
exempted (exempted from controls) source can have on the nearest onshore area for SO, is 25
micrograms per cubic meter for the 3 -hour averaging time, 5 micrograms per cubic meter for the
24-hour averaging time and 1 microgram per cubic meter annual averaging time. Since most well
tests are only from 1 to 7 days in duration, the controlling limitations are the 3-hour and 24 -hour
averaged levels.

This report will discuss some SO, dispersion modeling runs (Marks 1996,1997)with the Offshore
Coastal Dispersion Model (OCD-Dicristofaro and Hannah 1989) and present one method in
permitting sour flare test to afford the permittee maximum flexibility during the drilling and testing
operations.
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ESTABLISHING PERMIT LIMITS

One major operator in the Gulf of Mexico has performed air dispersion modeling at four different
locations to measure impact of sour well tests. The locations ranged from 6.5 miles from shore to
34.9 miles from shore. Table 1D.1 charts the results of the modeling runs:

Table 1D.1. Results from OCD Modeling Runs,

Distance 24 hr. avg. 3 hr. avg,
From land allowable Rate/Distance allowable Rate/Distance
(miles) (#/hr) (#/hr)
34.9 693.5 19.9 905.5 259
17.0 238.0 14.0 308.0 18.1
15.7 299.8 19.1 309.1 19.7
6.5 - - 138.2 21.3

The ratio of rate over distance from shore gives an indication of a multiplier that could be established
to calculate allowable emission rates from different distances. These ratios range from 14.0 to 19.9
in the 24-hour average and 18.1 to 25.9 in the 3-hour average.

DEVELOPING A FLEXIBLE PERMIT

Concerning the uncertainties of a sour well test and the need to permit these wells before a drill takes
place, how can a permittee design flexibility into the process? This author’s recommendation is to
develop a simple line graph of the 3-hour averaged and 24-hour averaged emission rate. This
emission rate is calculated by using a predetermined multiplier (such as 20 times distance from
shore) or from modeling results. From this allowable emission rate corresponding gas flowrates
(MMCFD -million cubic feet per day) versus H2S concentration (ppm-parts per million) are
calculated for a range of expected H2S concentrations. These rates are graphed with the H2S
concentrations on the X- axis and the gas flow rate on the Y-axis as shown below in Figure 1D.1.
This line represents a maximum allowable emission rate for either the 24-hour averaging or 3-hour
averaging times.

In this case the mass emission rates were 693.5 #/hr. for the 24-hr. averaging period and 905.5 #/hr.
for the 3-hr. averaging period. A formula defining the line can be calculated by multiplying the mass
emission rate by 134.625 to derive the coefficient shown in Table 1D.1. The typical formula is
derived as follows:
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Figure 1D.1. Graph for well test 34.9 miles from land.

* Gas Rate (MMCFD) = SOx rate(Ib/hr)x(359 ft*/Ib mole x 24 hr/day / 64 1b/lb-mole)/H2S

ppm

* Gas Rate (MMCFD) = SOx rate (Ib/hr) x (134.625)/H2S ppmGas Rate (MMCFD) = 693.5

X (134.625)/H2S ppm
* Gas Rate (MMCFD) = 693.5 x (134.625)/H2S ppm

* Gas Rate (MMCFD) =93,362/H2S ppm

This formula can be used to calculate allowable flowrate once H2S is known. This graph can be
submitted with the permit application and become a permit condition.

Atfter the drilling is complete and it is time for a well test, the person in charge can refer quickly to
this graph and depending on the H2S concentration, determine what the maximum allowable flow
rate should be. This gives the on site person in charge the ability to adjust according to field
conditions and stay in compliance with permitted levels. This avoids the case where a certain limit

is set on H2S concentration or flowrate.
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RECOMMENDATIONS

This author recommends that any other data from air dispersion models involving SO, emissions in
the Gulf of Mexico be combined with this data. An industry committee, including MMS
representatives, could review the data and develop multipliers that operators could use to permit
future well test and other operations. If enough modeling has been done on NO, emissions the same
methodology could be applied, and multipliers developed. These tools should help operators and the
government during the permit process and once operations commence.
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INTRODUCTION TO THE GRAPHICAL USER INTERFACE (GUI) FOR THE
OFFSHORE AND COASTAL DISPERSION (OCD) MODEL

Mr. Joseph C. Chang
Ms. Kathy J. Hahn
Earth Tech, Inc.
Concord, Massachusetts

ABSTRACT

An introduction to the new Graphical User Interface (GUI) for the Offshore and Coastal Dispersion
(OCD) model is given. The GUI greatly increases the user-friendliness of the model and reduces
potential user errors. The user can now prepare, execute, analyze, and visualize an OCD application
in a menu-driven environment.

INTRODUCTION

The Offshore and Coastal Dispersion (OCD) model (Hanna e al. 1985; DiCristofaro and Hanna
1989) was first developed in the 1980s to simulate the effects of offshore emissions from point, area,
or line sources on the air quality of coastal regions.

Toreduce difficulties and errors in applying OCD, the Minerals Management Service (MMS) funded
a project in 1996 to develop a GUI program for OCD. The produced program seeks to provide
comprehensive support for the user in applying the OCD model. The user can set up the model
control file (either create a new one or edit an existing one), execute the OCD model, and post-
process the results through a series of menu-driven “screens.” On-line help system is available when
questions arise. The user can visualize model inputs and results though map displays. The GUI also
performs error-checking on the data specified by the user. Any invalid input will be flagged by the
GUL Default values, if applicable, for some input parameters are provided.

The reader is referred to Chang and Hahn (1997) for a detailed description of the OCD GUI program.
Some of the GUI highlights are given below.

STRUCTURE OF GUI

The GUI program includes a total of six top-level “menus,” including File, Input, Run, Utilities,
Setup, and Help (see Figure 1D.2). The File menu defines the paths and names of the model input,
output, and log files, and allows the user to save files under different names. The Input menu is
responsible for the specifications of model inputs. The Run menu executes OCD. The user accesses
various pre- and post-processors of OCD via the Utilities menu. The Sefup menu allows the user to
change the settings of the Windows environment. The Help menu includes on-line help, which is
also available through the Help button on individual screens.
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If the user loads an existing OCD control file through the File menu, the main menu screen
immediately updates to display a brief summary of the current control file, as shown in Figure 1D.2.

The OCD contro] file consists of 17 data groups (Chang and Hahn, 1997), where some input
parameters from different data groups can be considered the same category. To follow a more logical
approach that is appropriate to a menu-driven environment, the GUI program places all related input
parameters under similar “submenus.” Besides the Sequential submenu, there are a total of nine
submenus, including Run Information, Model Domain, Sources, Dispersion, Receptors,
Meteorology, Chemical Transformation, Output Options, and Display Map, under the Input main
menu (see Figure 1D.3). The user can access any submenu separately, or the Sequential menu will
guide the user through all nine submenus in sequence to create a complete OCD control file.

The Model Domain submenu defines the geographical region of interest and the corresponding
shoreline geometry within that region in order for OCD to properly simulate the transition between
overwater and overland plume dispersion. The user has to specify two latitudes and two longitudes
that define the model domain of interest, plus the grid resolution for the domain (see Figure 1D.4).
Then, by clicking the “Run MAKEGEO...” button, a digitized shoreline geometry (see Figure 1D.5
for an example) will be automatically created, through the Display Map submenu. The task of
generating digitized shoreline data which normally would take at least half a day to complete by
hand, now requires only a few seconds by the GUI program. The MAKEGEQO preprocessor,
originally developed by the MMS, includes databases of coastal information for the Pacific coast,
Gulf of Mexico coast, Atlantic coast, and Alaska coast.

Sources, Dispersion, Receptors, Meteorology, and Chemical Transformation submenus specify
remaining modeling information for the current OCD run. The OCD model has many output options
and can generate much useful information. However, the disadvantage is that a myriad of output
options are often confusing to the user. The Output submenu logically groups these output options
to increase clarity (see Figure 1D.6).

After an OCD run has been completed, the user can invoke the ANALYSIS postprocessor to perform
the following tasks to analyze the results.

*  Tabulate for each receptor the top N X-hour (block) average concentrations, together with
the day and hour of occurrence (the TOPVAL module).

* Tabulate for each receptor the cumulative frequencies of X-hour (block) average
concentrations (the CUMFRQ module).

* Tabulate for each receptor all X-hour (block) average concentrations, together with the
corresponding meteorological conditions, where a specified threshold value was exceeded
(the PEAK module).
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Extract the X-hour (block) average concentrations from the binary concentration file, and
then write out the data in fixed-width ASCII format so that concentration isopleths can be
further generated by independent plotting software (the EXTRCT module).

Calculate X-hour running average concentrations, and then write out the average
concentrations to a new binary file similar to the input binary concentration file (the
AVERGE module).

Read up to 12 binary concentration files, all synchronized in time, and add hourly
concentrations from each file (the SEQADD module).

Figure 1D.7 shows the menu screen for the PEAK module, with all applicable user inputs displayed.
Other post-processing modules can be similarly accessed.

After the ANALYSIS postprocessor has been run, the user can graphically display the results to gain
a quick summary, or to determine whether the results appear reasonable. Figure 1D.8 shows a map
of all predicted average concentrations exceeding a threshold of 80 pg/m’ for a 3-hour period.

In addition to the MAKEGEO and ANALYSIS programs mentioned above, the user can also access
other utility programs (Chang and Hahn 1997) via the GUI. Furthermore, the GUI has a “test-run”
feature that verifies model inputs without running the OCD model.

The GUI program was developed using Microsoft’s Visual Basic language, and runs under the
Windows 3.1, 95, and NT environments.
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SUMMARY

The new Graphical User Interface (GUI) program for the Offshore and Coastal Dispersion (OCD)
model was introduced. The GUI provides a user-friendly environment for the OCD model, where
the user can easily and efficiently set up a model run, execute the program, and analyze the results.
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ATMOSPHERIC TRANSPORT OF SULPHUR DIOXIDE AND
NITROGEN DIOXIDE OVER BRETON ISLAND

Dr. S. A. Hsu
Louisiana State University

INTRODUCTION

Measurements of ambient air quality levels for sulphur dioxide (SO,) and nitrogen dioxide (NO,),
along with surface meteorological conditions over the Breton Island, Louisiana area have been
collected intermittently since the summer of 1993, and are currently ongoing. This presentation will
briefly discuss several findings from analyzed data prior to May 1997, and will illustrate the
synoptic-scale meteorological patterns associated with selected high concentration episodes.

METHODS AND RESULTS

The monitoring station at Breton Island has been deployed within the third floor of the main building
at the Kerr-McGee facility since October 1994. Following the direct impact of Hurricane Danny in
July 1997, the monitoring equipment was re-located to a ground-level container within 30 yards
adjacent to the main building. The storm caused significant damage to the location, and
approximately 6 weeks of data was lost. This event, combined with repeated equipment failures
associated with on-site power fluctuations, will act to reduce the data return rate for 1997,

Tables 1D.2 through 1D.4 describe some initial results indicated by the data collected from October
1994 through April 1997. To summarize:

*  Annual average concentrations of both SO, and NO,, based on data collected, were less than
5 ppb;

*  Maximums for SO, were higher than in previous short-term studies, while those for NO,
were lower;

* High SO, concentrations are most frequently associated with northerly winds; high NO,
concentrations are more varied but primarily related to south-southwesterly winds; and

*  Annual atmospheric stability over Breton Island is projected to range from slightly unstable
to free convective.

The strong relationship between wind direction and high pollutant concentrations listed in Table
1D.4 is further illustrated in Figures 1D.9 through 1D.14. Several high concentration events were
randomly selected based mainly on data quality preceding and following the observed peaks. Back-
ward trajectories for two SO, and two NO, events are plotted in Figures 1D.11 and 1D.12 by starting
at Breton Island and moving backward in time and space. Values of plus and minus two standard
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Table 1D.2.  Breton Island Annual Mean and Standard Deviation SO, and NO, Concentrations
(ppb) October 1994 Through April 1997.
SO, NO,
Year # Samples Mean | Deviation | # Samples Mean | Deviation
1994 1955 1.2 1.9 1874 3.0 2.7
1995 5969 1.1 1.9 6066 4.2 4.3
1996 3732 1.0 1.6 3439 3.8 5.1
1997 1992 1.4 2.1 2022 4.1 4.6
Table 1D.3. SO, and NO, Maximums At Breton Island (ppb).
1 Hour Wind Speed Wind 3-Hour Wind Speed Wind 24-Hour Period
Maximu m/s Direction | Maximum m/s Direction | Maximum | Average
m
September 1993
SO, | 222 3.8 45 11.9 1.1 106 6.3 2.8
NO, NA NA NA NA NA NA NA NA
July - August 1994
SO, | 25.0 1.7 143 13.3 6.2 52 2.8 0.8
NO, | 59.0 3.4 317 31.0 3.4 51 12.0 3.8
October 1994 - April 1997
SO, [ 36.0 4.1 135 24.0 52 146 7.9 1.1
NO, | 35.0 6.4 277 28.3 5.8 202 17.8 4.6"

¥
Based on composite years assembled from most complete months during the measurement period.
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Table 1D.4.  Distribution of High SO, (> 5 ppb) and NO, (>22 ppb) Concentrations at Breton

Island.
Wind Direction SO, (509 samples) NO, (69 samples)
0-45 344 )
46 - 90 64 )
91-135 13 11
136 - 180 7 <
181 - 225 g T
226 - 270 2 0
271 - 315 18 3
316 - 360 51

deviations are included to show the extremes. From Figures 1D.9 through 1D.12, it can be seen that
the winds in these examples are steady with small deviations for at least 5—10 hours prior to the
maximum concentrations observed. Two synoptic patterns appear to dominate in these cases; either
pre-frontal when south-southwesterly winds are intensified, or under northerly-northeasterly winds
produced by a large high pressure center over the northern U.S., often following a front (see Figures
1D.13 and 1D.14). It is interesting that northwesterly winds can produce high NO, at Breton Island
(as in the October 1996 example), but this peak is less than those seen under southerly winds. Note
that high concentration events occur throughout the year under varying synoptic conditions; however,
these trajectories appear to be most prevalent.

SUMMARY

Although operational and environmental difficulties have contributed to a low data return rate, a
long-term air quality and meteorological record continues to be collected at Breton Island. Annual
mean concentrations of both SO, and NO, during the period of October 1994 through April 1997 are
less than 5 ppb,; however, higher concentration events frequently oceur. High SO, concentrations
are predominantly seen with northerly winds while high NO, most often occurs with south-
southwesterly winds. These wind trajectories are typically produced by the passage of a frontal
system and subsequent building of high pressure behind the front.

Dr.S. A. Hsureceived his Ph.D. in meteorology from the University of Texas at Austin. He has been
a professor at Louisiana State University since 1969. His research interests are coastal and marine
meteorology, air-sea interaction, and pollution transport physics. Dr. Hsu has published extensively,
including a book entitled Coastal Meteorology.
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mile radius from Breton.
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Figure 1D.13. NOAA Daily Weather Map Series for two high SO, events observed at Breton Island
in November 1994 (top) and February 1995 (bottom). Image time is 0700 EST.
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Figure 1D.14. NOAA Daily Weather Map Series for two high NO, events observed at Breton Island
in May 1995 (top) and October 1996 (bottom). Image time is 0700 EST.
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MODELING AND ANALYSIS IN SUPPORT OF THE DESIGN OF THE BRETON
AEROMETRIC MONITORING PROGRAM (BAMP)

Dr. T. W. Tesche
Mr. Dennis E. McNally
Alpine Geophysics, LLC
Covington, Kentucky

INTRODUCTION

In response to meteorological data collection requirements issued by the Minerals Management
Service (MMS), the Offshore Operators Committee (OOC) recently initiated the Breton Aerometric
Monitoring Program (BAMP), a joint industry-agency cooperative study aimed at collecting
emissions and aerometric data in the Federal Class I Breton National Wilderness Area (BNWA),
located in the Central Gulfof Mexico. The BNW A has the potential to be impacted by anthropogenic
emissions from offshore and onshore activities of both stationary, area, mobile, and naturally-
occurring (i.e., bio-geogenic) sources. Recent offshore oil and gas exploration and development in
the region has raised concerns by the Federal Lands Manager (the Fish and Wildlife Service) that the
Class lincrements for sulfur dioxide (3-hr, 24-hr, and annual average) and nitrogen dioxide (annual
average) may have been consumed. Accordingly, the BAMP was conceived as a means whereby
current, focused emissions, air quality and meteorological data could be collected in support of
subsequent air quality dispersion modeling activities aimed at elucidating potential PSD impacts in
the Breton region.

The firm of Walk Haydel Environmental (joined by Dames and Moore, Alpine Geophysics LLC,
Louisiana State University, Northlake Engineers and Surveyors, Inc., and Nash Roberts, Inc.) was
contracted by the OOC to develop the plan for the Breton Aerometric Monitoring Program. BAMP
consists of two Phases. In Phase I, three main tasks are currently underway: (a) identification of
appropriate dispersion models and their data requirements; (b) development of a plan for identifying
major emissions sources in the study area and for identifying changes that have occurred in the
inventory since the PSD baseline was established; and (c) design of an aerometric monitoring
network to produce the data needed for dispersion model evaluation and application. Once Phase I
is completed (estimated early 1998) Phase II will begin. Major elements will include: (a) collection
of pertinent emissions data and, in parallel, (b) implementation of the field monitoring program. The
Phase II monitoring program will continue for one year.

With contract negotiations completed in late autumn 1997, work on Phase I began on all four tasks
in parallel. This paper discusses results achieved to date on the modeling activities performed in
support of the BAMP program design. The recent draft report by Lee ef al., (1997) summarizes
accomplishments on the emissions inventorying tasks. Work on the design of the field program
network and operation is currently underway and will be reported in the Phase I final report in early

1998. We turn now to a discussion of the initial modeling activities as they relate to the design of
the BAMP.
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STUDY APPROACH AND CURRENT RESULTS

The goal of the modeling analyses under Phase I (i.e., Task 1) was to assist in the development of
an aerometric monitoring program plan that satisfies the input and verification requirements of the
range of air quality dispersion models likely to be employed by the MMS, the OOC and other. Key
elements included identifying: (a) existing aerometric data resources, (b) key meteorological and air
quality processes affecting model selection and usage, (c) the range of appropriate, available
meteorological and air quality models, (d) specific data requirements for validating and operating
the recommended models, and (e) the specific data collection requirements, as embodied in the
BAMP field program. Below, we summarize the results of recently-completed analyses and the
status of ongoing modeling-related efforts in support of the field program design.

Conceptual Model Development

One of the first (and ongoing) efforts of the modeling analysis is to develop a concise description
of the dominant meteorological and air quality atmospheric processes which must be accounted for
in the modeling techniques to be selected, verified, and applied to the Breton region. Currently, a
detailed written concepiual model is being developed of the key meteorological and air quality
processes leading to high 3-hr, 24-hr, and annual average concentrations of SO, and annual NO,
concentrations in the BNWA. When completed, the conceptual model will identify the characteristics
and occurrence frequency of adverse meteorological regimes, the physico-chemical processes
influencing the formation, transport, transformation, and removal of SO, , and NO, , and the typical
temporal and spatial scales pertinent to the aggregation of emissions sources and important onshore
and offshore receptor areas. The conceptual model will serve as the basis for judging the suitability
of candidate meteorological and air quality models for the Breton region, and defining the additional
monitoring requirements for the BAMP.

Assessment of Available Models

In parallel with the conceptual model development, a detailed assessment of potential modeling
methods and their associated data requirements is being performed. Our approach and some current
results are given below.

* Identify Classes of Models: Initial work has been performed to identify the most appropriate
suite of meteorological and air quality dispersion models to be applied in the Breton region
to assess 3-hr, 24-hr, and annual SO, and annual NO, increments. A detailed review was
initiated of the full range of Gaussian (plume, puff and segment), Lagrangian (box and
particle), Eulerian (grid-based inert and photochemical), and hybrid (plume-in-grid,
telescoping grid, nested grid) dispersion models potentially fulfilling both the pertinent
regulatory requirements (i.e., pollutants, averaging times, source types and configurations)
and the demands to be placed on the candidate air quality models by the Breton Conceptual
Model ofkey atmospheric processes. Table 1D.5 identifies a “short-list” of candidate models
currently being investigated in greater detail. To date, the focus has been almost exclusively
on deterministic models although the merits of including statistical and receptor-oriented
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Table 1D.5.

Candidate air quality models for the Breton Study: Formulation and references.

Model

Overall Description

Model Formulation

References

Gaussian Formulation

OCD

Straight line Gaussian model developed to determine the impact of offshore
emissions from point sources on the air quality of coastal regions.
Incorporates overwater plume transport and dispersion as well as boundary
layer changes as the plume crosses the shoreline. Features include down-
wash, plume penetration of elevated inversions, use of turbulent intensities
for dispersion, continuous shoreline fumigation, and treatment of the TIBL.

Hanna et al. 1984,
1985;
DiCristofaro and
Hanna 1989;
Chang and Hahn
1996;

AERMOD

Newly-developed straight line Gaussian model for estimating ground-level
impacts of point, area, and linie sources. Incorporates source culpability (i.e.,
attribution) analyses, and standard plume rise and dispersion estimates
together with flexible, user-specified emissions source distributions and
receptor grids.

EPA 1997

SDM

Multi-point Gaossian dispersion model that can be used to determine
ground-level concentrations from tall stationary point sources near a
shoreline environment.

Lagrangian For

mulation

MESOPUFF 11

Short-term regional-scale (> 10-50 km) puff model designed to calculate
coneentrations of up to five pollutant species (§O,, SO,,NO,, HNO,, NO,).
Transport, puff growth, chemical tranisformation, and wet and dry deposition
are accounted for in the model.

Scire ef al. 1994

CALPUFF

Non-steady-state Gaussian puff model that includes: (a) capability of
treating time-varing point and area sources, (b) modeling domains from tens
of meters to hundreds of kilometers, (¢) averaging times from 1-hr to 1-yr,
(d) inert and linearly-reactive pollutants, (e) linear removal processes, and
(f) applicability to rough or complex terrain settings.

Scire et al. 1995

AVACTA Ll

Short-term Gaussian puff and/or segment model for transport and calm
conditions. Accepts 3-D meteorology and emissions inputs and user-
specified plume-rise formulas, dispersion parameters. Computes SO, and
S50, concentrations and wet/dry deposition.

Zannetti 1990

INPUFF

Gaussian integrated puff model for the accidental release of a substance over
several minutes or of modeling continuous stack plumes,

Eulerian Formu

lation

CAMXx

A new regional photochemical model containing many advanced features
such as grid nesting, sub-grid-scale Plume-in-Grid (PiG), alternative
numerical advection solvers, and alternative chemical mechanisms. Includes

detailed ozone source apportionment technology (OSAT) algorithms.

ENVIRON 1997;
Yocke 1996
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observational models (where the latter category might be useful in corroborating the
predictions of the former) will be explored.

A number of reviews of existing regulatory air quality dispersion models have been reported
in the recent literature (e.g.,Tesche 1985; Roth e al. 1988; Zannetti 1990; Seigneur 1994)
and many new models have been developed and tested over the last 5 to 7 years. Examples
of Gaussian and Lagrangian models include ISC, SDM, AERMOD, OCD-5, MESOPUFF-IJ,
and CALPUFF. Newer grid-based models (Yocke 1996) include CAM-x, SAQM, and
CALGRID. Examples of aerosol or particle models include 3AM, UAM-Aero, PDM and
PIC. Since subsequent modeling will be in support of state and federal regulatory decision-
making, we have specifically excluded proprietary models from consideration due to their
restrictions on open, public access.

A survey of pertinent meteorological models (interpolative, diagnostic, and prognostic) was
also undertaken since all of the air quality models require some form of meteorological
description and input parameters, e.g., wind speed, wind direction, temperature structure,
humidity, radiation, cloud, precipitation and moisture. This analysis built upon recent
meteorological modeling reviews (e.g., Pielke; 1989; Zanetti 1990; Seaman 1995, 1997;
McNally and Tesche 1996).

Assess Model Algorithms: Once the most attractive dispersion models were identified, we
examined the models’ technical formulations, computational algorithms, numerical
implementation, and operational features. These model attributes will subsequently be
compared with the modeling requirements established in the Breton Conceptual Model to
ascertain areas of needed model algorithm improvement, and data sets that must be included
in the design of the BAMP,

Assess Model Evaluation Exercises: For each model, we examined whether and to what
extent the model had been successfully tested in previous studies, particularly in coastal,
complex meteorology environments. Second, since thorough model verification studies are
quite expensive, we sought to identify those gaps in a particular model’s prior testing that
might be filled through focused data collection in the BAMP. Thus, pertinent model
evaluation and application studies have been reviewed for each of the candidate models.
Particular emphasis was placed on judging whether the evaluations were thorough and
sufficiently rigorous to reveal flaws in the models or data sets should they exist. Guidance
on the model evaluation process and the needs for rigorous performance testing are described
extensively in the literature (Tesche er al. 1990; Roth and Tesche 1991; Tesche 1993; Roth
et al. 1997; Russell and Dennis 1997; Arnold et al. 1998). Among the key findings of this
review is that: (a) collection of data sets for thorough performance testing of dispersion
models is expensive and is seldom pursued thoroughly enough to provide for rigorous,
scientific testing of models; (b) there are very little current data available in the Breton study
area that can be used to rigorously test air quality or meteorological models; and (c) the best
prospects for model testing relate to the use of existing specialized tracer dispersion experi-
ments performed in other coastal regions in the U.S., particularly along the West Coast.
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Enhancement of the BAMP Network Design Through Advanced Modeling

A novel and very cost-effective method has recently been used in the BAMP project to aid in field
program desing. This method, involving the use of a sophisticated mesoscale meteorological model,
enables one to objectively optimize the design of meteorological monitoring networks by identifying
those key locations where collection of meteorological data would provide the greatest utility and
information content with respect to subsequent meteorological and air quality modeling studies. A
brief summary of the approach and results for the BAMP are presented here.

Researchers at Penn State University recently completed a research study (Seaman and Stauffer
1997; Tesche and McNally 1997) that developed, evaluated and successfully demonstrated an
innovative technique (Stauffer er al. 1998) for optimizing the siting of meteorological monitors.
Using the NCAR/PSU MMS5 prognostic meteorological model, the Field Correlation Technique
(FCT) was developed which determines objectively the degree of spatial and temporal coherence in
the fields of meteorological variables (i.e. wind, temperature, moisture) at local to regional scales.
Underpinning the method is the fact that the stronger the spatial and temporal coherence in a variable
field, the fewer measurement sites are necessary to describe adequately the dominant characteristics
of that field. Conversely, where the MM5/FCT method reveals lower coherence, an increased need
for monitoring is indicated in those areas of the grid region. In actual application to the design of the
1997 SCOS field study in California, the objective guidance developed through MMS5/FCT provided
critical information about the coherence of the wind and mass fields in the Southern California
coastal region (Seaman and Stauffer 1997) and led to the optimization of new aloft monitoring sites
and the re-deployment of three existing microwave profiles for the SCOS field study that was
conducted last summer.

For the Breton study, we adapted the MM5-FDDA prognostic meteorological model to the BNWA
region for two historical air pollution episodes: 6-11 September 1993 and 15-19 August 1993. Both
of these episodes occurred during the 1993 Gulf of Mexico Air Quality Study (GMAQS). The MM5
was set up and applied on a nested 108/36/12/4 km grid shown in Figure 1D.15. A detailed model
performance evaluation revealed that the MM3 model performed reliably for these two base cases,
consistent with previous performance evaluations of this and other state-of-science models.
Examples of the MMS5 surface wind fields are shown in Figures 1D.16 and 1D.17 at 1900 EST on
one day during the August 1993 episode.

After having demonstrated satisfactory MMS5 performance for the two historical GMAQS episodes,
we then used the FCT technique to develop model-derived estimates of the utility of the existing
array of meteorological sensors. as well as to identify other locations where supplemental
monitoring would be most beneficial to subsequent model verification and application studies.
Results of this application are still being analyzed, but preliminary findings confirm that the
boundary layer wind and thermal structure over the Gulf are highly variable in space and time and
that adequate characterization of the meteorological fields through in situ instrumentation will be
both costly and operationally challenging.
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An added benefit of the MM5 application to the GMAQS data sets is the finding that the model
produces reasonable mesoscale wind, temperature, and moisture fields in the BAMP study region.
This in an important finding from the air quality modeling perspective since regardless of
whethersimple or complex air quality models are chosen, they will require a model for supplying
meteorological inputs. In our recent applications, the MMS35 has demonstrated a strong capability for
providing these fields and provides a benchmark for the accuracy and skill to be expected of any
meteorological modeling method subsequently selected for use by the OOC and the MMS in the
BNWA region.

SUMMARY

The principal objectives of the ongoing modeling analyses are to identify in priority order the
meteorological and air quality data measurements needed to support the set-up, evaluation, and
operation of the recommended models, and develop monitoring recommendations based on existing
dispersion model needs. As Phase I is completed, the study team will synthesize the findings from:
(a) the Breton Conceptual Model; (b) the inventory of existing aerometric data collection activities;
and (¢) the model input data requirements to develop a prioritized list of aerometric parameters
which need to be collected in the BAMP. These data requirements will be identified along with
recomumendations of frequency and location of sampling, method of sampling, and the intended
purpose(s) of the data to be collected. Attention will also be given to the need for special
atmospheric studies (e.g., surface and aloft multiple tracer diffusion experiments; smoke releases
with time-lapse photography; airborne remote sensing) where these studies might significantly
enhance the model evaluation and application efforts.
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ADVANCES IN DEEPWATER, HIGH RESOLUTION
SEISMIC SURVEY METHODS

Dr. Jack Caldwell
Geco-Prakla, Houston

INTRODUCTION

This paper provides a brief overview of some of the continued improvements and recent advances
being made in the acquisition and use of deepwater 3D seismic data. Topics to be covered include
(1) the fact that more and more in-sea equipment is being towed behind purpose-built and purpose-
modified seismic vessels, (2) the development of techniques and equipment which allows for the
simultaneous acquisition of multiple purpose 3D surveys using a single vessel, (3) the rebirth of the
marine vibrator, (4) the potential to better manage oil and gas reservoirs through the use of repeat
3D seismic surveys (popularly known as 4D seismic), and (5) the high interest in using mode-
converted shear wave data in the marine setting, and the increasing variety of marine seismic
acquisition geometries. Emphasis is placed on topics (4) and (5), since they have potentially huge
economic effects with regard to optimizing production from oil and gas fields.

MORE IN-SEA EQUIPMENT

Improvements in vessel technology as well as in towing systems, recording systems, safety systems,
etc., ensure that the seismic industry will continue to increase the amount of in-sea equipment for
the acquisition of 3D seismic
surveys (Figure 2A.1). Spreads
of up to 1200 meters and more .
and streamer lengths of up to
12 km will be seen in 1998,
deliverable by some contractors
with a single vessel, and
deliverable by other contractors
with up to three vessels. The
acquisition footprint associated
with a single traverse of a
seismic vessel will increase in
area over the next couple of \
years, and the deep water tracts
provide the open water areas ~
where operations of this type
are most cost-effective,

Figure 2A.1. The seismic industry will continue to increase the
amount of in-sea equipment for the acquisition of
3D seismic surveys.
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MULTIPLE PURPOSE 3D

In addition to putting
more, longer, wider con-
figurations together, the
industry can also con-
figure the equipment to
accomplish two objec-
tives at once, as the multi-
3D concept has already
demonstrated in the Gulf
of Mexico (Figure 2A.2).
In this technique, a high
resolution site survey is
acquired simultaneously
with a conventional, long
offset, deep imaging,
exploration/development
3D seismic survey. The
rectangular blocks drawn
in Figure 2A.2 indicate
the different subsurface
image areas generated by the two different spread geometries, one composed of smaller bins yielding
higher resolution data, and one composed of larger bins yielding conventional 3D resolution.
Operationally, this technique requires some special expertise, as well as the novel use of some fairly
standard equipment. Note the dual source, and unequal streamer separations and streamer lengths
employed.

Figure 2A.2. The multi-3D concept configuration. .

MARINE VIBRATOR

The marine vibrator (illustrated in
Figure 2A.3) idea is not new, having
been experimented with sporadically
for the last 15 - 20 years. It appears that
the vibrator is ready as a viable
technology and also that the industry
may be ready to support it
commercially in some specific
applications. The primary attractiveness
for the marine vibrator is in its potential
to provide higher resolution data than
airguns currently deliver. This can be
accomplished because the vibrator

output signal is very stable and Figure 2A.3. The marine vibrator.
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repeatable (Figure 2A .4) and because it has
a wide, programmable bandwidth—the

signal can be tailored to the particular target "
of interest. If you look closely at Figure 2_"19'9 Vibrator
2A.4, you can see a variability in the details irgun

of the peaks and troughs of the 5 traces
associated with five firings of a single
airgun. In comparison, note the much
greater similarity among the 5 traces
associated with five sweeps of a vibrator.
This illustrates the improved stability and
repeatability of the vibrator over the airgun.

While airgun arrays today have greater
productivity than vibrators, an array of
vibrators may be a more environmentally
friendly source than an array of airguns, due  Figure 2A.4. The vibrator has greater stabiliity and
to the lower peak output power levels of the repeatability than the airgun.

vibrator.

SEISMIC TIME-LAPSE MONITORING (STLM) OR 4D SEISMIC

The idea of water pushing out oil or water flowing in behind oil (0il is medium gray, water is black),
is shown in cartoon fashion in Figure 2A.5, which portrays three different times in the life of the
reservoir. If we could accurately picture the movement of fluids in a reservoir, then we could use that
information to drill additional wells to drain the bypassed areas, or otherwise better manage our
reservoirs. It has been shown in a few published studies that seismic holds much promise for
monitoring the movement of fluids when used in conjunction with all other data available (well log,
geologic, core, production, etc.). The basic concept of 3D seismic time-lapse monitoring is illustrated

Time 2 ) Time 3

Figure 2A.5. Water and oil movement at three different times in the life of the reservoir.
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Figure 2A.6. 3D time-lapse monitoring illustrated through the use of synthetic data.

through the use of synthetic data in Figure 2A.6 in a perfect world, the difference between seismic
data acquired before a field starts production (the Base survey), and seismic data acquired after a
field has undergone some production (the Monitor survey) will be zero everywhere except where the
production of oil and/or gas from a reservoir causes a change in the seismic response (this
“differencing” between data sets yields the “difference” data set). In reality, it has been determined,
for at least some situations, that some attribute(s) of the seismic data will change as a result of the
movement of the fluids, and that by mapping the change(s) in that (those) seismic attributes, we will
be able to infer the movement of the fluids. In Figure 2A.6 the change is in the amplitude of the
seismic event in the middle of the section.

Figure 2A.7 shows a real world, North Sea, field example where seismic attributes were used to map
the fluid distribution in a reservoir under production. 3D seismic surveys were shot in 1985 and
1995, although the survey shot in 1985 was not shot with time-lapse monitoring in mind. Both data
sets were reprocessed so as to maximize the consistency in the two data sets.

North Sea Field Fluid Distribution Maps Derived From Seismic Attributes

M oi [1agas | B water B Non-Reservoir

Figure 2A.7. North Sea 3D seismic surveys.
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Fourteen (14) seismic attributes were used to achieve the fluid characterization illustrated here.
Although in numerous places differences exist in the depicted fluids, the circled areas show where
perhaps the largest changes in the reservoir have occurred in the intervening time between the two
surveys, indicating places where water has replaced oil. Subsequent drilling has confirmed the
correctness of this picture.

The repeatability of one seismic survey to the next is probably the major question the industry has
with respect to STLM. The following list of statements sum up the situation:

*  Monitor Surveys Must Look Forward and Backward

» Newer Surveys Must Take Advantage of Advancements

» Newer Surveys Will Be Bastardized to Compare to Older Surveys
»  TLM Objectives May Be Quantitative and/or Qualitative

» Acquisition and Processing Will Mfect Repeatability

The fourth statement requires a bit of explanation: if the information to be derived from a STLM
project 1s quantitative, then more-than-likely, the repeatability will have to be greater than if the
objectives are qualitative. So acceptable repeatability will be related to the desired objectives of the
STLM. The major factors which may affect repeatability, outside of the reservoir changes themselves
which we wish to see, include the seismic source, the elements of the seismic acquisition system,

the processing system, the weather, and the structures and facilities associated with the producing
oil field:

» Is the source itself repeatable? Is its coupling repeatable? Does the source occupy exactly
the same positions in a later survey as it did in an earlier survey (location)? Do we assign to
the source the proper location (positioning)?

+ Isthereceiver itself repeatable? Is its coupling repeatable? Does the receiver occupy exactly
the same positions in a later survey as it did in an earlier survey (location)? Do we assign to
the receiver the proper location (positioning)?

* Was the same recording system used in all surveys to be compared? Are the system
responses the same from survey to survey? Were the acquisition parameters (filter settings,
etc.) set in the system the same way for all surveys?

*  Were weather conditions the same for all surveys, and were they done at the same time of
year? Was wind/precipitation noise the same for all surveys? Was the sea state the same, or
were wave action/currents much worse for one survey than for another? Was the ground wet,
frozen, ploughed, snow-covered, etc., for all surveys?

» Are there facilities present now that were not there for earlier surveys and are the same
facilities running the same way as they were for earlier surveys?

To do quantitative STLM, we have to be able to address many of these questions. As we move from
quantitative STLM to qualitative STLM, the importance of repeatability diminishes, but certainly
does not completely go away.
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Partly to address some of the repeatability issues, and partly to acquire higher quality and/or more
complete seismic data, the industry is beginning to use cables either temporarily or permanently
placed on the seafloor, or trenched down into it, and vertical arrays of cables containing many
sensors. The reasons for burying cables are (1) to improve repeatability from survey to survey by
ensuring that the receivers are in exactly the same position for each survey, (2) to ensure higher
quality data because the sensors are in a quieter environment on the seafloor than they are when
being towed near the sea surface, (3) to reduce sensitivity to weather, and (4) to reduce overall cost
when doing numerous repeat surveys (see Figure 2A.14).

Figure 2A.8 depicts an array of vertical cables, and the trenching of a cable into the seafloor. Cables
laid temporarily on the seafloor, as well as vertical cables, provide true 3D seismic, equivalent to
land 3D, in which full and complete azimuth and offset distribution can be achieved, unlike marine
towed streamer 3D in which the azimuth distributions are quite limited due to the swath style of
shooting (the sources are essentially in line with the streamer receivers).

MARINE 4-COMPONENT SEISMOLOGY

Another application which makes use of either sensor-filled cables or individual sensor packages
placed in direct contact with the seafloor is that of 4-component seismic. The four components are
a hydrophone, a vertical geophone, and two horizontal geophones oriented perpendicular to each
other, and all four are included at each receiver station location.

Figure 2A.8. Vertical and seafloor cables provide true 3D seismic data.
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Hydrophone Data from
Towed Streamer
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Figure2A.9. Data comparison indicating the improved resolution and greater continuity in events
delivered by the seabed cable systems.

Although they have been in use for only the last 18 months so their track record is brief, the second
generation seabed cables (the first generation of seabed cables being those commonly known as
ocean bottom cables - OBC) routinely deliver higher quality data than conventional towed streamer
data (see Figure 2A.9) for several reasons: higher fo Id, less smear, broader bandwidth, the absence
of towing and weather-related noise, and the ability to combine the vertical geophone output with
the hydrophone output (combining these outputs results in the removal of much downgoing multiple
energy). Figure 2A.9 is a data comparison which indicates the improved resolution and greater
continuity in events delivered by the seabed cable systems.

Notwithstanding the fact that these cables deliver better data than towed streamers, the reason for
going to the hardship and expense of deploying such seabed systems is to record a type of wave not
recordable by streamers: the shear (S-) wave. Conventional towed streamer marine systems only
record compressional (P-) waves. When a P-wave passes through a rock, its behavior is affected by
both the matrix of the rock (the solid part) and the pore spaces of the rock (that portion filled with
liquids and/or gases). To a first approximation, when an S-wave passes through a rock, its behavior
1s affected by only the matrix of the rock. Two other important properties of S-waves are that they
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travel at roughly half the speed of P-waves, and they can not exist in fluids (hence the necessity of
placing the recording sensors on the seafloor).

The recording of both of these wave types makes it possible to infer much more information about
the rocks in the sub surface and the fluids they contain, and it is the hope of acquiring this additional
information which has caused the industry's recent strong and active interest in recording both
P-waves and S-waves. There are several applications of this technology which apply equally well
in both the onshore and offshore environment:

* Improved lithology (mineralogy) prediction

» Improved pore fluid prediction

* Better S/N in areas of low P-wave impedance contrast or high P-wave attenuation

» Calibration for AVO (amplitude versus offset) studies

+ Azimuthal anisotropy (the variation of seismic properties with horizontal direction)
* Another parameter for seismic reservoir monitoring (4D seismic).

The other applications listed below are primarily relevant to the offshore situation:

* Imaging within and beneath gas-invaded zones, shale diapirs, mud volcanoes

» Imaging base of salt, volcanics

* Illuminating P-wave shadow zones beneath salt bodies, particularly those with tops and/or
bases which show significant topography

+ Capability of deep water multiple removal

» Potential for cost savings when compared to the cost of offshore wells.

Figure 2A.10 is an example of imaging beneath gas using S-wave energy. It was this example
presented in 1994 (Berg et al. 1994), that kick-started the interest in marine multicomponent
seismology leading to the multicomponent campaign of about a dozen tests in the North Sea during
the Fall of 1996. This figure shows the P-wave data (the PP section, depicting P-wave downgoing
energy and P-wave upgoing energy) being obliterated in the area of the gas chimney, whereas the PS
section (P-wave downgoing energy and S-wave upgoing energy) provides a relatively clear picture
beneath the gas. This particular application of 4C seismic has been successful in more than a dozen
cases since 1996. The other application (with about the same number of successes) is that of
diagnosing the lithology and/or the fluids filling the pore spaces of a reservoir rock. Both of these
applications are very important in field development work and reservoir management, so the interest
in marine 4C seismology is quite high.

An application not seriously tested in the extensive North Sea activity in 1996 and 1997 is that of
imaging beneath salt bodies. The interest in subsalt is very high in the Gulf of Mexico, but the use
of seismic imaging to obtain a clear picture of the structure and stratigraphy beneath salt has shown
poor results to date. It is thought that 4C seismic might provide a breakthrough, and a survey to test
that application was completed in January, 1998. The processing results, not available yet, are
eagerly awaited.
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Figure 2A.10. An example of imaging beneath gas using S-wave energy.

Because salt has much higher P-wave and S-wave velocities than the sediments above and below it,
each type of wave is strongly refracted at the salt boundaries, and significant mode-conversion occurs
(Ogilvie and Purnell 1996). It is believed that large amounts of S-wave energy are obscuring the P-
wave events beneath the salt. If the S-wave energy is recorded, it can be removed, or it can be used
to obtain an image from beneath the salt body. Additionally, as Figure 2A.11 illustrates, the
refraction of one type of wave due to the roughness of the salt surface will create uneven illumination
of reflectors beneath the salt. This uneven illumination results in zones where a particular wave type
will be focused, or defocused. The shadow zones so created to one type of wave are likely to be
bright zones to the other type of energy. The use of both types of energy will thus yield a more
complete picture of the geometry of the reflectors beneath salt,

Figure 2A.12 shows a picture of a 4-component seismic seabed cable, and Figure 2A.13 illustrates
how a 4-component seismic operation might be laid out. A side-scan sonar survey is run prior to
placing the cable on the seafloor to ensure that there is nothing on the seafloor which can damage
the acquisition system, and that there is nothing on the seafloor which the acquisition system can
damage. Depending on the length of the cable, and the conditions on the seafloor, the cable is either
dragged into or draped in position. For 2D work, the source vessel shoots along the line of a single
seabed cable. For 3D work, two or more receiver cables are laid out parallel to each other, and the
source vessel shoots several lines overlying the area covered by the seabed cables. These source lines
may be shot parallel to the seabed cables or perpendicular to them, and the orientation chosen



140

»w o
I
'

\

Figure 2A.11. Refraction of one type of wave due to the roughness of the salt surface will create
uneven illumination of reflectors beneath the salt.

Figure 2A.12. A 4 -component seismic seabed
cable.

depends on the specific requirements and
economics of the particular survey. One thing
to keep in mind about these seabed cable
surveys is that if a cable is dragged on the
seafloor, particularly in deeper water areas, then
the permitting process will probably take a
longer lead time than commonly required for
towed streamer surveys.

Finally, the issue of cost of seabed cable
surveys should be mentioned. Figure 2A.14
summarizes the present situation in a generic
way. Retrievable 4C surveys ("A") cost more
than their towed streamer counterparts ("B" &
"F" endpoints), but the cost differential will
diminish as the technology matures. For
seismic-time-lapse-monitoring, permanent
instaflation approaches will be more expensive,
in a cumulative sense, for a small number of
repeat surveys, but as the number of repeats
reaches a certain level (which will depend on



ffie specific situation, but which
seems to be around 10-15), then
the total cost will be less than
that of a series of conventional
surveys.

CONCLUSION

This paper has provided a brief
overview of some of the
continued improvements and
recent advances being made in
the acquisition and use of
deepwater 3D seismic data. A
constant stream of new
developments has been ongoing
for some time, and it does not
look to abate for some time to
come. Conventional towed
streamer 3D surveys will
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Figure 2A.13. An illustration of how a 4-component seismic
operation might be laid out.

continue to be done more efficiently and to deliver higher data quality. The marine vibrator may soon
be a source in demand for high resolution surveys and when the environmental conditions dictate
it. Time-lapse seismic monitoring, and 4-component seismic will become important technologies
delivered by the seismic contractors for improved reservoir characterization and management.

Accumulated Cost

A = Retrieveable 4C

B = High Density Towed Marine
C = Permanent 4C

D = Permanent 2C

E = Towed Marine

BHC aO% »

# of 3D Surveys

Figure 2A.14.

Current costs of seabed cable surveys,
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DEEPWATER EQUIPMENT CAPABILITIES

Mr. Richard Frisbie
Oceaneering International, Inc.

(Bullet Summary Prepared by Jim Regg, Session Chair)

SUMMARY

« The presentation summarized the capabilities and technology development for supporting
deepwater projects, including submersibles, remotely operated vehicles (ROVs), manipulators,
ete. The availability of such equipment and their advantages were also discussed.

*  Much of the technology and capability development for submersibles, ROVs, manipulators,
surveying tools used by that equipment has evolved from work by the Navy.

¢ Oceaneering believes that as activities continue to move into deeper water, designers and
equipment manufacturers should strive to make the seafloor equipment as simple as possible.
Because tools are easily retrieved, manufacturers should develop tools for installation and
maintenance/repair.

» There are many subsea connections associated with deepwater projects, including pipeline
connections to the production tree or manifold; umbilical to the tree, distribution center, or

termination unit; and others.

* The presentation described both manned and remotely operated systems.
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= Remotely operated vehicles are required for tasks as simple as video surveillance to those as
complex as actuating valves, manipulating functions on the subsea equipment, and replacing seal
assemblies.

» Subsea equipment designs must account for the size and capabilities of ROVs and other such
equipment. For example, a subsea development involving multiple wells installed on a seafloor
template will need to address the ROV interfaces (capabilities, space needs, etc.) used in
accessing the various parts of the tree and control modules. Several template-based subsea
developments were shown and discussed, including Exxon’s Zinc, and BP’s Pompano projects.
Shell’s Mensa Subsea Project was also described.

» The importance of system integration testing was discussed, with the Mensa Project (5,300 feet
of water) serving as the backdrop. Accessibility is important; equally important is the reliability
and demonstrated capabilities of equipment. System Integration Testing allows the company to
verify the capabilities of ROVs, and related tools, and to verify the interfaces between tools and
the subsea production equipment at the surface prior to installing on the seafloor.

» ROVs are becoming very specialized to support drilling, construction/installation, production
and maintenance operations, and pipeline surveying in deepwater. Several examples of
Oceaneering ROVs were provided, including the Challenger (construction support), Scorpio
(pipeline survey), Hydra (drilling support), Spirit (visual survey and support), Magellan (remote
intervention), and the Auger Triton. The Auger Triton is designed for supporting the tension leg
platform with a variety of work packages and manipulators. Power ratings, excursion
capabilities, and water depth ratings were described for the ROVs.

« The method of deployment for ROVs was also described.

* Oceaneering 1s building ROVs at a rate of two per month to support the deepwater operations
in the GOM and other areas of the world.

« Figures 2A.15 —2A.22 highlight various aspects of deepwater technology developments.

Dick Frisbie is the Senior Vice President for Deepwater Technology with Oceaneering International,
Inc. He has over 20 years experience in the underwater industry with involvement in the
development of commercially available remotely-operated vehicles (ROV’s) beginning in 1974. Mr.
Frisbie developed Oceaneering’s worldwide deepwater ROV capability since that time. In 1987, he
formed Oceaneering Product Systems to expand Oceaneering into Floating Production Systems. In
1988, he formed Oceaneering Space Systems to transfer the robotic and remote work capabilities
from subsea to space. Mr. Frisbie returned to Oceaneering’s deepwater business in 1993.
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Figure 2A.16. Umbilical Termination Assembly (UTA) during installation.
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SUBSEA TEMPLATE

Figure 2A.17. Subsea template.
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MAGELLAN 725

REMOTE INTERVENTION

Maximum Depth
Rating 7,000 meters
(22,400 FSW)

25hp Hydraulic Power
Pack for Vehicle
Propulsion

Twin Manipulator
Package
(5 & 7 Function)

Interface and Carriage of Client Determined Equipment
Packages

State of Art Camera, Sonar and Subsea Navigation Systems
Total Lift Capacity 180kgs (400Ibs)

Figure 2A.20. Magellan 725.
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Figure 2A.21. Auger Triton.
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SCORPIO 5000

Figure 2A.22. Scorpio 5000.
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MARINE SAFETY REGULATORY UPDATE

CDR Guy A. Tetreau
Chaef, Eighth District Marine Safety Compliance Branch

The Eighth District’s (ID8) Marine Safety Division, in addition to enforcing marine safety laws and
regulations, has a responsibility to facilitate the marine industry. We take very seriously our
responsibility to know our industry and ensure that regulatory project personnel properly balance the
needs of industry with the needs for safety of life and property.

UPDATE ON USCG/MMS MOU
We expect to have this update published in the Federal Register in January 1998.

The Coast Guard is considering giving MMS responsibility for yearly inspection of platform self-
inspection oversight, although we will do the initial inspection. The Coast Guard wants to retain
much of the inspection responsibility for floating units; still to be determined is the question of
response roles, specifically as it relates to shutting down a pipeline or operation in response to a spill.

AB-MOU ENDORSEMENTS FOR MMDs

On 24 February 1997, Commandant (G-MOC) issued a policy letter directing our Regional
Examination Centers to cease the practice of issuing merchant mariners documents (MMDs) with
an AB-MOU or Lifeboatman-MOU restriction. The letter pointed out that there is no legal authority
for issuing these restricted MMDs.

Working with the International Association of Drilling Contractors (IADC), we determined that
there was a significant demand for mariners with these credentials; we pointed out that failure to
continue issuing these restricted MMDs without a change to the manning of mobile offshore drilling
units (MODUs) would have a very detrimental effect upon the industry. Their concerns focus on two
things:

1. That the training/qualification aspect of the MMD process was desirable and
2. Nothaving AB’s on board could cause problems overseas, especially considering Standards
of Training, Certification, and Watchkeeping for seafarers (STCW).

Based upon our recommendation, COMDT authorized the continued issuance of these MMDs
pending a study by D8 and IADC regarding the best long-term solution to this problem.

We will meet with IADC during January 1998 to resolve this issue. Possible solutions include
removing the requirement for AB’s on MODUs and determining whether there is a need for a
Lifeboatman-MOU endorsement and if so, seeking legislative authority to issue such.
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TANKERMAN REGULATORY PROJECT
Published as a Final Rule in the Federal Register of May 8, 1997, this rule:

would apply to offshore supply vessels (OSVs) as self-propelled tankships. As such, it would
have required the person in charge (PIC) of any OSV transferring cargo to have a license and an
MMD with a tankerman endorsement.

Major problems with rulemaking:

It could not be applied to OSVs as self-propelled tankships because 46 USC specifically exempts
OSVs from the definition of a tank vessel for the purposes of any law.

Current Status:

As of this date, it has been determined that this rulemaking does not apply to OSVs as self-
propelled tank ships. The pollution prevention regulations, do, however, apply to the transfer of
fuel from OSVs and as such, the PIC must be licensed or have an MMD with a tankerman
endorsement.

D8 ACTIONS TO STANDARDIZE DECISIONS REGARDING
UNIQUE RIGS AND PORTABLE QUARTERS

Between the dates of 8-10 December 1997, we got representatives of our Gulf coast Marine Safety
Officers (MSOs) together to:

1. Formulate a consistent D8 policy regarding portable quarters.
To document and standardize decisions that have been made regarding equipment, operations
and manning on non-standard rigs (Spars and TLPs).

3. Toreview and comment on the latest draft of 33 CFR Subchapter N-Outer Continental Shelf
Activities.

The meeting went extremely well, and several decisions were agreed upon including:

1. A D8 policy for portable quarters and inspection of floating OCS facilities will be prepared
within the next 6 weeks

Line-throwing appliances and signal flares are not required.

Self-activating smoke signals and fire axes are required.

Railing heights can be per the MODU rules (1 meter) or the platform rules (417).

Facility must meet the operational requirements of 46 CFR 109.

Al

You can expect to see increased standardization among D8 units. If you have problems of
inconsistency, please let us know at DS§.
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IMPLEMENTATION OF SUBCHAPTER L AS IT APPLIES TO EXISTING VESSELS

Subchapter L (Offshore Supply Vessels) was published as a final rule on 19 September 1997. This
rulemaking was one of the first projects developed with significant assistance/involvement of
industry. It brought liftboats (which were recently uninspected and which never had a specific set
of regulations applied to them) in as offshore supply vessels. This regulatory package implemented
as regulation many requirements that the Coast Guard had previously implemented as policy.

To alleviate concerns voiced by industry during the development of this regulatory package, the
Coast Guard stated that these regulations would not be applied to existing vessels. The regulatory
applicability includes:

1. ...applies to each OSV...contracted for, or the keel of which was laid, on or after March 15,
1996.

To prevent an unscrupulous builder from laying up hundreds of keels before 15 March 1996 and
continuing to build grandfathered OSVs for the next ten years, the Coast Guard added a provision
that *...each OSV must complete construction and have a Certificate of Inspection by March 16,
1998.”

Because the offshore industry is experiencing a period of growth, most OSV’s that were previously
laid up are being reactivated. Therefore, we have received requests to bring old vessels under
inspection under the existing regulations. HQ has decided that a change in vessel service (from
oceanographic research vessel status to OSV) constitutes a major modification under the definition
in Title 46 CFR, which defines any change of vessel type as a major modification. We in D8 have
disagreed with COMDT on this interpretation and issued enclosure (3) which allowed existing
vessels previously certificated as OSV’s to return to OSV service under existing regulations until
the final rule was published. Eventually, HQ put out an even less restrictive policy that was even less
restrictive and allowed previously certificated OSV’s to return to OSV service under existing
regulations for the life of the vessel. That policy reiterated the philosophy that a change of vessel
service equates to a change of vessel type, which constitutes a major modification. HQ also said that
any vessel not previously certificated or certificated as anything but an OSV would have to be
inspected under the new Subchapter L. Within a short while existing liftboats which had never been
inspected were asking to come in under the existing inspection regiment. Because we read the
applicability section to Subchapter L as less restrictive than the HQ policy, we have allowed existing
liftboats to become certificated under existing inspection protocols up till the cutoff date of 16 March
1998.

COAST GUARD CHALLENGES FROM INCREASED ACTIVITY IN THE GULFE
Problem #1

Difficulties reaching regional examination centers (REC) to make appointments or to get questions
answered regarding licensing or documentatjon issues.
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Discussion: The manpower shortage to meet industries’ increasing need for licensed and documented
personnel is compounded by several factors.

1.

The government is in a non-growth mode, and new employees are extremely difficult, if not
impossible, to hire.

A new body of international regulations (STCW) recently have become applicable. These
new regulations require new licenses and document endorsements, which increases
workload. Additionally, the regulations to implement this new and very complex
international treaty have not been written. Substantial investment in training will be required
for implementation.

To reduce processing time and workload through better automation, the Coast Guard recently
began to use a new generation of hardware and software to perform licensing and
documentation transactions. The new system is fraught with problems that have increased
workload and delays. To date, the problems have not been resolved.

Actions Being Taken by the Coast Guard:

A. MSO New Orleans services more customers than any REC in the country. Additionally, they

have been the most seriously affected by the Gulf upsurge. To improve customer service and
unit morale, the REC was moved from the central business district,( where there was no
parking or waiting rooms for customers) to a location in East New Orleans with larger and
newer spaces and plenty of free parking (9820 Lake Forest Blvd off Read Blvd exit).

A study of the manpower needs of the four REC’s in D8 has been completed. This study
identified five billet moves that will improve customer service at all D8 REC’s with a special
emphasis on the Gulf Region units. We are seeking approval for these moves by the summer
of 1998.

We have made use of innovative partnerships with industry that streamline the process and
allow private enterprise to perform several of the prerequisite functions pursuant to issuance
of licenses and documents.

Problem #2

Inadequate number of Marine Inspectors to satisfy the demands brought about by a significant
increase in new constructions and annual vessel inspections.

To quantify this problem, we conducted a comprehensive audit of workload looking 2 years into the
future. From this audit, we forwarded a letter to HQ seeking the reprogramming of up to 35 marine
inspector billets that are being freed up due to the dismantling of our marine inspector training
program at four units around the country. We anticipate some relief from this request, but it may not
occur by summer 1998. Following our national relevelling study, we looked within the 13 MSOs in
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D8 to see if personnel transfers could be used to help with the imbalance of workload. Although this
study 1s not complete, it is likely that we will take action to move some billets into our busier ports.
Neither of these initiatives will likely yield any significant relief by summer 1998.

Other actions we have taken to alleviate this problem include:

A. Developing and implementing an alternative inspection procedure known as the Streamlined
Inspection Process. This program allows vessel owners with a commitment to quality to
inspect their own vessels. This program is carried out under the watchful eye of the Coast
Guard through company and vessel audits. This D8 program has been in effect for
approximately 3 years with exceptional results for both the vessel owner and the Coast
Guard. A Supplemental Notice of Proposed Rulemaking (SNPR) to make this a national
program was issued on 8§ April 1997. An Interim Final Rule is expected out in the near
future.

B. We have looked for jobs that we can stop doing. Approximately 2 years ago, we unilaterally
implemented a manpower resource saving initiative by implementing a law that was several
years old. That 1990 law was never adopted by the Coast Guard due to an inability to define
“in bulk.” Essentially, this law stated that unmanned barges that did not carry hazardous
material or oil in bulk did not require inspection. We defined in bulk as 10,000 gallons and
stated that we would not inspect barges that did not carry these materials. Although the
program met heavy resistance from industry, it has been accepted and is now national policy
with the exception that the national program leaves the option of inspection to the vessel
owner. We also encouraged HQ to implement a policy that did not require the Coast Guard
to witness the inspection of every inflatable liferaft being serviced. This policy is now in
place nationally.

C. We have, on a case by case basis, allowed the use of company hired third party inspectors
to act on behalf of the Coast Guard.

CONFINED SPACE ENTRY

During Spring 1997, we had a meeting with [ADC and various industry representatives to discuss
the Coast Guard’s Confined Space Entry (CSE) policy. Essentially, they believed the Coast Guard’s
policy of requiring Marine Chemists was too restrictive.

While most of the CG does require Marine Chemist certification of spaces prior to entry by CG
personnel, D8 already had a policy that allowed the use of Offshore Competent Persons (OCP) when
the only hazards were oxygen and flammables (i.e. no toxics). Two particular problems were pointed
out during this meeting: First, the policy was too restrictive in that it required the OCP to be a
shoreside professional as opposed to rig based and second, it required a Marine Chemist any time
amat tank or spud can had to be examined because of H2S. As a result of this meeting, we modified
our procedure to allow the OCP to come from anywhere (if competent) and we stopped the practice
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of entering mat tanks and spud cans (we accepted ABS certification of these spaces). These changes
had the potential to provide substantial relief to industry.

We also started to look at this problem and to take seriously our responsibility to develop regulations
and training and qualification standards for competent persons. When Subchapter N is printed in
February 1998, it will address confined space entry on the OCS.

During a meeting at D8 on 11 December 1998 which was headed by a HQ Industrial Hygienist, this
topic was discussed at length. This meeting followed Commandant (G-MSO) D8 test of a new CSE
policy (Itr 16000.6 dtd 22 Sep 97). Although this policy received a very cold response from field
units, changes were developed during the meeting that should lead to the development of a policy
that better responds to the concerns of industry while guaranteeing the safety of CG inspectors
involved in this dangerous activity.

A 1978 graduate of the University of New Hampshire with a degree in biochemistry, CDR Tetreau
has spent 19 years in the Coast Guard’s Marine Safety and Environmental Protection program.
During two initial tours in the busy port of New York, CDR Tetreau established a specialty in vessel
examination and casualty investigation. As a Master Instructor at the Coast Guard’s largest training
center, he trained students in both of these disciplines. He currently serves as Chief of the Coast
Guard’s largest district compliance office where he provides oversight of all U.S. and foreign vessel
inspection programs and offshore activities across 26 states and the Gulf of Mexico. Included among
his responsibilities are oversight of programs for the inspections of commercial fishing vessels and
uninspected towing vessels, Port State Control examinations of foreign vessels, inspection of vessels
and facilities involved in the exploration and productions of oil and minerals in the Gulf of Mexico
and oversight of all U.S. Vessel examination programs including the new Streamlined Inspection
Process and the ABS managed Alternative Compliance Program.



158

NEW DEEPWATER STRUCTURE CONCEPTS: PANEL
DISCUSSION—INTRODUCTION

Mr. Jim Regg
Minerals Management Service
Gulf of Mexico OCS Region

The following list of questions was used to help focus the discussion of new deepwater structure
concepts by the industry/MMS panel:

I.What is driving the development of new structure concepts?

II.What are the issues and concerns facing operators as they consider these new structure concepts,
and how are they accommodated or being addressed?

III. What approaches are used where there are no industry-accepted standards?

IV.What role do you see in the development and evolution of mooring system technology with these
new structure concepts? Can you list some of the particular areas that need to be further developed?
What about the use of synthetics? Will dynamic positioning become a major player for floating
systems and at what depth will such be considered?

V.What role will subsea development play with the new structure concepts?
V1Is storage an option that is being considered for Gulf of Mexico (GOM) and the new structure
concepts? Is it reasonable to expect the use of Floating Production, Storage, and Offloading systems

FPSOs in the GOM? Why or why not?

VII. Are there specific research/development needs with respect to new structure concepts before they
are used for deepwater projects? What are the needs and concerns?
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NEW DEEPWATER STRUCTURE CONCEPTS: PANEL
DISCUSSION—INTRODUCTION TO MOSES MINI-TLP

Mr. Lawnie Sturdevant
MODEC (U.S.A)) Inc.

DESCRIPTION

The MOSES (Minimum Offshore Surface Equipment Structure) mini-tension leg platform (TLP)
is an advance in TLP technology that retains the primary advantages of a TLP (i.e. surface wellheads)
but at an affordable price for small to medium size deepwater fields. MOSES opens a new arena for
TLPs that can be made small, with significantly reduced capital and operating costs, and that can be
delivered in a relatively short time.

The hull, which provides most of MOSES’s buoyancy, is essentially a large base that has an
octahedral shape in plan view, Tendon support trussed beams run radially through each quadrant of
the hull and extend beyond the hull’s perimeter. Tendon loads are reacted, through the support
beams, by the hull’s base structure. Four small diameter columns extend from the hull to support the
deck. Since the columns emanate from the same hull structure, there are no prying, squeezing and
racking loads transmitted to the deck. The mooring system and hull design is thus de-coupled from
that of the deck; consequently, design and fabrication of the deck is greatly simplified and tendon
loads can be optimized.

Geometry of the hull structure has been simplified, which allows the hull to be built using standard
structural shapes: wide flanges, flat plate and angles. The use of complicated and expensive castings
and/or extrusions for structural nodes is therefore eliminated.

By simplifying the hull’s design, standard shipyard block construction techniques can be used. Such
techniques will further reduce cost, improve quality and shorten fabrication schedules while
providing contract flexibility.

As with our other product lines, Floating Productions Systems (FPSs), Floating Storage and
Offloading (FSOs) and Floating Production, Storage, and Offloading (FPSOs), MODEC offers a
full range of contract execution including alliance principles (integrated project team, gain sharing,
etc.). MODEC can also provide leasing and other financial assistance.

AVAILABLE CONFIGURATIONS

MOSES Mini-TLPs can be configured to meet your requirements, including:

* Dry trees at deck level
* Near surface trees located approximately 40 to 60 feet below mean sea level



160

» Subsea completions

= With or without workover capabilities

»  With or without drilling capabilities

«  Other configurations can be developed in conjunction with client requirements.

PRIMARY ADVANTAGES OVER OTHER FLOATING SYSTEMS

* Reduced capital and operating costs

» Reduced schedule

«  Shipyard construction

» Uses existing technology

» Achieves de-coupling in design of lower hull, tendons and deck

» The hull, with its large diameter base and four small diameter surface piercing columns,
provides superior hydrodynamic performance: highly stable in operating, storm and survival
conditions.

* Can be installed by the same SSDV used to drill the wells or by a derrick barge; thus, giving
greater flexibility and more competitive installation cost.

MAIN FEATURES

Tendon system uses standard 13-3/8” well casing and specially developed threaded connectors for
high performance, long fatigue life and reliability at low cost.

Well and riser systems use conventional 9-5/8” casing tiebacks, supported by economical, passive
short stroke tensioners.

Deck design is similar to a conventional jacket deck, which results in significantly reduced cost for
the same functionality.

MOSES’ STATUS

The MOSES Mini-TLP is ready for field application. A significant amount of design, including
global and detailed structural analysis, has been performed by MODEC and associated third parties.
A prototype, central column mini-TLP was deployed in 1992 - 1993 in 61 m water depth offshore
Japan by JOIA (Japan Ocean Industry Association). MODEC successfully model tested both central
column and four column MOSES models at Marin in 1995.

The slide show that accompanied this presentation follows.
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MODEC, INC.

= History
- General Contractor Specialized in Marine Equipment
- Founded in 1868

- Foeus on Offshore Industry

- Subsidiary of Mitsui Engineering & Shipbuilding Co.,
Ltd. (MES)
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MOSES Mini-TLP
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MOSES Mini-TLP
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= Rig Integration Work with Sundowner
- Scope Integrate Development Drilling Rig on MOSES
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Mr. Lawnie Sturdevant has more than 23 years’ experience in the oil and gas industry, including 17
years offshore. He initially began his career as a design engineer and has held positions in project
and construction management before moving into sales and marketing 15 years ago. Mr. Sturdevant
is currently Manager of Sales & Marketing with MODEC (USA), Inc. He holds a B.S.M.E from the
University of Oklahoma and a M.B.A. from the University of Houston.

NEW DEEPWATER STRUCTURE CONCEPTS: PANEL
DISCUSSION—DEEPWATER DEVELOPMENT OPTIONS

Mr. Richard D’Souza
Aker Maritime

This portion of the discussion consisted, in part, of Figures 2A.23 — 2A.41 that appear on the
following pages.

Richard D’Souza has a Master of Science degree in Naval Architecture from the University of
Michigan and a Master of Science degree in Civil Engineering from Tulane University. He has 24
years’ experience in the engineering design and construction of a variety of mobile offshore drilling
units, arctic caisson units, and floating production systems. He has authored numerous technical
papers on deepwater floating production units and mooring systems. He is currently a Vice President
at Aker Engineering, Incorporated, a division of Aker Maritime Incorporated, dedicated to providing
innovative, cost-effective solutions for offshore oil and gas extraction and production.
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Figure 2A.23. Deepwater development options: dry trees.
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Deepwater Development Options
' Subsea Trees

Subsea
Tieback

Semisubmersible

Floating
‘Production

Monohull
Floating
Production

Figure 2A.24. Deepwater development options: subsea trees.
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Figure 2A.25. Progression of deepwater developments.
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Deepwater Devé"iapments Distribution by Development Tybe

[1982-2000]
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Figure 2A.26. Deepwater developments distribution by development type (1982-2000).
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| Deepwater Development Regionel_ Distribution
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Figure 2A.27. Deepwater development regional distribution (1982-2000).
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KEY FIELD DEVELOPMENT SELECTION DRIVERS

« Water Depth, Metocean Conditions

* Proximity of Infrastructure

e Reservoir Fluid Properties

* Recoverable Reserves

« Number of Drill Centers, Well Count, Production Rate

 Type and Frequency of Well Intervention

* Risk Weighted Field Development Life Cycle Economic

Figure 2A.28. Key field development selection drivers.
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WHY DEEPWATER FIELD DEVELOPMENT
ECONOMICS ATTRACTIVE

 Discovery Rates (3D Seismic)
* Large Reservoirs (>*500 mm BOE)

 High Well Productivity (Horizontals, Multi-laterals,
- Geophysics

 Extending Subsea Tiebacks (Flow Assurance, Subsea
Boosting, Metering Separation)

* Reduced Cycle Time (Overlap Engineering and
Reservoir Appraisal, Improved Processes)

Figure 2A.29. Why deepwater field development are attractive.
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- DEEPWATER FIELD DEVELOPMENT SELECTION

 One Size Does Not fit All: No Single Production
Concept Fits Every Need

« Technology is Developing Rapidly
 Life Cycle Economics Basis for Selection

» Cycle Time Versus Reservoir Development
Optimization

« Risk Based Assessment to Handle Uncertainty

Figure 2A.30. Deepwater development selection.
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Semisubmersible FPS Features

*  Proven Production Platform (Worldwide)
 Proven Subsea and Flex Riser Technology (3000 ft)
e Drilling and Workover Capability (to 6,000 ft)

* Platform Relatively Insensitive to Water Depth and Well
Count

 Cost-Effective Fit-for-Purpose Newbuild Hull Designs
« [Ease of Platform Installation, Hook-up, Relocation

Figure 2A.31. Semisubmersible FPS features.
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Semisubmersible FPS Applications

Performance History

27 in Operation Worldwide
‘¢ 7inPlanning (Brazil, N. Sea)
* Water Depths 300 to 3000 ft.
* Topside Payloads up to 30,000 s. tons

Figure 2A.32. Semisubmersible FPS applications: production hub or local host facility.
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Performance History

Project Location Topsides (s.tons) W.Depth (ft.)
Placid GC29 GoM 6000 1600

GB 388 GoM 6000 2200

Njord N. Sea 22000 1000

Liuhua S. China Sea 6000 1000
Balmoral N. Sea 500

Visund N. Sea 25000 1000

Snorre Nord N. Sea N/A 1000

Note: Semisub Modu’s have drilled in 6000 ft. in GoM

Status
Decommissioned
Operating
Operating
Operating
Operating

In Construction
In Planning

Figure 2A.33. Semisubmersible FPS applications: drilling and production hub or local host facility.
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Innovative Purpose Built Production Semisubmersible

. Innovative Splash Zone Truss with
Flat Top Deck

. Split Topside and Hull Fabrication
. Fabrication Friendly Hull

. Multiple Options for Topside to Hull
Integration

. Hull Form Optimized for Low
Vertical Motions

. Low Maintenance Marine Systems

Figure 2A.34. Innovative purpose built production semisubmersible.
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Deepwater Semisubmersible FPS Issues

 Reduce Drilling System Payload

* Increase Drilling, Well-Intervention Efficiency

 Reliable, Cost-Efficient Station-Keeping (Synthetics,
Suction Anchors)

 Low Cost Production, Export Riser Systems (SCR’s
Hybrid)

Figure 2A.35. Deepwater semisubmersible FPS issues..
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Figure 2A.36. New semisubmersible FPS concepts.
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Monohill FPS Features

 FPSO Eliminates Oil Pipeline

* Proven Subsea and Flex Riser Technology

* Feasibility for Future Expansion, Reuse

 Historically Short Development Schedules

* Minimizes Offshore Installation

*  Hull Competitively Built Worldwide, Easy Transport to Site

Figure 2A.37. Monohull FPS features.
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« Most Widely Used Production Platform

Developments

e Water Depths to 10,000 ft.
 Production Capacity >200,000 BOPD + Gas
e 20+ Production, Injection, Export Risers

'Monohill FPS Applications

/N

' Production Hub or Local Host, Small or Large Oil/Gas

 Mild to Moderate or Harsh Environment Applications

Figure 2A.38. Monchull FPS applications.
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Monohill FPS Leading Issues

/N

 Design for Long-Term Siting

 Need for Industry Standards

 High Bearing Capacity Turrets for Ultra-Deepwater
 Advance Steel and Hybrid Riser Technology
 Integrate Production and Marine Systems

« 20+ Production, Injection, Export Risers

Figure 2A.39. Monohull FPS leading issues.
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-New Monohull FPS Concepts

Submerged Turret Production

Figure 2A.40. New monochull FPS leading issues.
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New Monohull FPS Concepts

Buoyform

Figure 2A.41. New monohull FPS concepts.
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NEW DEEPWATER STRUCTURE CONCEPTS: PANEL
DISCUSSION—CHEVRON’S GENESIS SPAR PROJECT

Mr. W. Scott Young
Chevron

(Bullet Summary Prepared by Jim Regg, Session Chair)

SUMMARY

The Genesis Project is located in Green Canyon, Block 2035, approximately 150 miles
southwest of New Orleans (Figure 2A.42).

Water depth at the location is approximately 2,600 feet.
Chevron will use a Spar production system to develop Genesis.

The Spar 1s a deep-draft floating caisson with a centerwell through the entire length
of the hull (void compartment). There are four major systems: hull, mooring system,
topsides, and risers. The Spar relies on a traditional mooring system (i.e., anchor
spread mooring) to maintain its position. About 90% of the structure is underwater,
Because of its deep-draft hull, the Spar compares favorably with other floating
concepts in terms of motion characteristics. As with the tension-leg platform, the spar
offers direct access to the wellbore through a surface production tree and production
riser. This access is an advantage to those floating systems that rely on subsea
technology (Figure 2A.43).

The Genesis Spar will be the second in the Gulf of Mexico; Oryx installed the first at Viosca
Knoll Block 826 (known as Neptune); the Neptune Spar is a production-only system (no
drilling from the Neptune Spar); production from the Neptune Spar was initiated in March
1997.

The Genesis Spar will be larger than the Neptune Spar, supporting full production
processing, secondary recovery operations, drilling and completion activities.

The general Spar dimensions are 705 feet in length, 122 feet in diameter (compared to the
Neptune Spar dimensions of 705 by 72 feet).

The Genesis Spar will be moored to the seabed using a 14-line, lateral catenary system
consisting of wire rope and chain.

Construction of the hull is oceurring in Finland.
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Figure 2A.42. The location of the Chevron Genesis Spar Project.
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Outboard Profile

Inboard Profile

Figure 2A.43. Profiles of the Spar Platform.
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» Key dates: Genesis Spar on location 5/98; first oil 12/98.

» Production design capacities are 55,000 barrels of oil per day (BOPD), 72 million cubic feet
of gas per day (MMCFGPD), 30,000 barrels of water per day (BWPD).

» Secondary recovery (water flood and gas injection): 25,000 BWPD, 35 MMCFGPD (gas
injection), future plans for 5 MMCFGPD gas lift.

« A number of operators are considering the use of Spars for developing hydrocarbon
discoveries in the GOM, including some alternative designs such as the Truss Spar
developed by Spars International.

W. Scott Young of Chevron is the Genesis Project Team Leader.

NEW DEEPWATER STRUCTURE CONCEPTS: PANEL DISCUSSION—
MORPETH FIELD DEVELOPMENT

Mr. G. Ross Frazer
British-Borneo Exploration, Inc.
Figures 2A.44 —2A.51 highlight various aspects of Morpeth Field development.
EVOLUTION
* British-Borneo Exploration, Inc. (BBEI) historical use of SeaHorse genre platforms.

» BBEI desire to develop reserves in deepwater that could not support the conventional
approaches (i.e., Floating Production System (FPS), Spar, large tension leg platform (TLP)).

+ Atlantia’s DOE grant to develop a concept to do just this (recent Tibbet’s Award by the
Clinton Administration for Entrepreneurship)

* Similar to the evolution of the business on the shelf; i.e., independents trying different field
development approaches to increase the country’s reserve base

MORPETH SEASTAR

» BBEI will be using this vessel to develop its Morpeth Field (Ewing Bank) and recently
acquired Allegheny Field (Green Canyon).
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The American Bureau of Shipping (ABS) and USCG have endorsed the concept as viable.

The ABS is currently acting as the Certified Verification Agent (CVA ) and classing the
vessel as Floating Offshore Installation (TLP).

BBEI Project Team kept small (15 people); project management intent to use the abilities of
selected vendors (i.e., Atlantia & McDermott).

CUTAWAY OF SEASTAR

Considered at highest level, the SeaStar design is basically a passive, truncated spar buoy
held in place with conventional tension-leg mooring system.

BBET’s safety objectives incorporate:

No active ballast during normal operations

No machinery in the hull

No crude oil storage in the hull

Two tendons per corner for 100% redundancy

Complete HAZID, HAZOP, and, once installed, HAZAN exercise
No new technology; rather combinations of proven technologies.

GULF ISLAND FABRICATION
Constructability integral to design.
Design flexible enough for Gulf of Mexico (GOM) jacket fabricators to construct.
J.RAY MC DERMOTT

Pilings in early to allow setup time; tension piling (6 mos. for Morpeth).
Tendons w/Vetco connector and Oil States couplings similar to Auger, Mars.

Hull lifted from material barge & “floated” over tendons; ballasted down; tendons locked off
when hull at proper level.

Deck installed as standard four-pile GOM deck.

Export lines (SCR’s), flowlines & umbilicals installed.
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Figure 2A.44. Illustrations of the SeaHorse, SeaStar and Morpeth SeaStar platforms
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Patented

Figure 2A.45. The Morpeth SeaStar, below the surface view.
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Figure 2A.46. Morpeth Field Development.



Figure 2A.47. Morpeth Hull — Tier 1 Segment.

61
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Figure 2A.48. Morpeth SeaStar, above and below the surface view.
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Brutisa -BorRNEO
EXPLORATION, INC.

MORPETH CORRIDOR PROJECT

STATUS REVIEW - NOV. 1997
-~ -

Morpeth Fact Sheet

Location...... B ettt a e e et ettt et e e e e e e e n e Ewing Bank, Block 921
Water Depth..... ..o 1700 ft
PrOCESSINE. .o et Pipeline spec. oil and gas
Annualized Average Throughput -Oil................................. 35000 BOPD
Annualized Average Throughput -Gas.............o. i 38 MMSCFD
Annualized Average Throughput-Water Injection......................ooueii., 28000BWPD
Number of Production Wells (subsea)..................coocoviviniii L, 3 + 1 spare
Number of Water Injection Wells...........oooii i, |
Production RISEIS.......o.vievns i 4 in. flexible insulated
Control Umbilicals. ... ... e 2
Well/Riser Maintenance.................. Chemical injection, coiled tubing for riser cleanout
Export - Ol 12” Oil SCR and Pipeline to GI 115
EXport - Gas......cooiieiiiiii e 8” Gas SCR and Pipeline to GI 115
SeaStar TLP
Payload (Deck/Facilities/RiSers).............cccoveeveninniin i 8000 kips
Hull Weight. ..o 5000 kips
Displacement................... e 22000 kips
Tendons. . .o 6 X 26 inch
Foundation.............cooiiiiii i Independent piles for each tendon
Hull Dimensions
Column Diameter...............ooiiiiiii e S8 ft.
Draft. ..o 91 ft
Pontoon Radius............oooioiiiii 115 ft
Pontoon Height... ... 25 fi
Main Column Height........ooooooiii e 112 fi
Design Life...ovivii 20 years
Topsides
Dry Equipment Weight............oooiiiiiiiiiii e 3000 kips
Deck Dimensions (two decks)............oouoiiiiiiiii i 110x 110 ft
QUATLETS. ... e 18 man
Helideck. ... oo, Bell 412

Figure 2A.51. Morpeth Corridor Project Status Review ~Nov. 1997.
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FIELD LAYOUT SLIDE/MORPETH FACT SHEET
» 35,000 BOPD.
« 38,000 MCFPD.
« 28,000 BWPD (injection).
» Pipeline quality crude oil and natural gas exported via SCR’s (lines only up & over GI 115).

» Project cost $217MM (50/50 cost; within 3% of original budget of $210MM); Seastar
installed cost is $92MM.

+  Fabrication of hull is 39% complete; deck is 67% complete (end of November).

MISCELLANEOUS DATA
+ Payloads (kips — does not include in-place ballast):
Risers 633
Deck, structural 2265
Deck, equipment 2733
Deck, outfit 310
Deck, variable 1079
Total 7020

+  First oil planned 3Q of 1998 or within two years of appraisal well results

Ross Frazer graduated from Texas A&M University in 1977 with a degree in nuclear engineering.
He joined Houston Oil & Minerals Corporation at that time. After the company’s purchase by
Tenneco, Ross worked for a small drilling fund approximately one year before forming an operating
company with two other engineers. In this capacity, Ross supplied operations and engineering
expertise for clients on land and offshore in the Gulf Coast, Fast and South Texas and Central
Louisiana. These clients included several startups in the Gulf of Mexico such as Seagull Energy,
Total/Minatome and Brooklyn Union Exploration Co. Ross joined British-Borneo in July of 1993
as Operations Manager with responsibility for all phases of offshore operations from drilling through
pipeline projects. In 1996, when the Morpeth Deepwater Field became reality, Ross was placed on
the project team as Engineering Manager responsible for all aspects of engineering and construction
relating to field facilities. Now that construction on the project is at a mature stage, Ross is making
the transition to a new job as Manager of Regulatory Affairs, Verification and Partner Liaison for
British-Bomeo. He is a registered engineer in Texas and Louisiana.
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NORTHEASTERN GULF OF MEXICO COASTAL AND MARINE
ECOSYSTEM PROGRAM—COASTAL CHARACTERIZATION:
AN OVERVIEW AND UPDATE

Dr. James B. Johnston
Mr. Lawrence R. Handley
Mr. William R. Jones
Mr. Steve Robb
U.S. Geological Survey
National Wetlands Research Center

INTRODUCTION

The U.S. Geological Survey’s Biological Resources Division (BRD) mission is to provide leadership
in gathering, analyzing, and disseminating biological information as support for sound management
ofthe nation’s natural resources. Since becoming operational in October of 1996 through the transfer
of programs from various bureaus within the Department of the Interior, the BRD, in cooperation
with other federal, state, and local partners, has begun research, inventory and monitoring,
information sharing, and technology transfer. Through these activities, the BRD is fostering an
understanding of biological systems and their benefits to society, and providing the essential
scientific support and technical assistance required for management and policy decisions. The role
of BRD’s National Wetlands Research Center NWRC) in Lafayette, Louisiana, with project offices
in Baton Rouge, Louisiana, and Gulf Breeze, Florida, is to provide leadership in research and
development related to the nation’s natural resources for the Southeast. The research focuses on
wetlands ecology, animal ecology, and the development and application of spatial analysis
techniques for natural resource-related studies.

Current geographic information system (GIS) technologies in use at NWRC are designed to provide
natural resource managers with the on-line data and computerized techniques necessary to make
informed decisions. Major GIS activities at NWRC include: compilation and analysis of digital
databases for monitoring of natural resources; integration and transfer of databases with existing
digital databases from various sources into a comprehensive GIS; and development of
multifunctional decision support systems for natural resource managers using these data. NWRC is
also an active participant in the National Information Infrastructure (NII), in particular the National
Spatial Data Infrastructure (NSDI) and the National Biological Information Infrastructure (NBII),
which will facilitate the dissemination of research results and other knowledge and information
gained from these efforts. This summary and the three summaries that follow provide an overview
and update of a four-year study entitled “Northeastern Gulf of Mexico Coastal and Marine
Ecosystem Program: Coastal Characterization.”
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OVERVIEW

The offshore o0il and gas industry is developing oil and gas resources in the eastern Gulf of Mexico,
a frontier area. The coastal area adjacent to the proposed development contains natural resources and
socioeconomic infrastructures that may be affected by the proposed activities. During the mid 1970s
to 1980s, available environmental and socioeconomic information pertaining to the Gulf of Mexico
coastal habitats was synthesized for the Minerals Management Service in a series of “Coastal
Ecosystem Characterizations.” The data bases for these characterizations are now 10 to 20 years old
and are in need of being updated. For the proposed offshore oil and gas development to proceed in
a timely manner, federal, state, and local agency and private decision-makers need current
information on coastal natural resources and processes and socioeconomic infrastructure upon which
to base their decisions.

The Minerals Management Service (MMS), in response to the need for an integrated overview of
coastal ecosystems, entered into a cooperative agreement with the, U.S. Geological Survey’s
National Wetlands Research Center (formally a part of the U.S. Fish and Wildlife Service) to prepare
a series of “Coastal Ecosystem Characterizations” in areas of the Gulf of Mexico that might be
affected by offshore oil and gas development. These characterizations compiled existing information
and data by utilizing a holistic approach to identify functional relationships among natural processes
and components of coastal ecosystems. The characterization approach is designed primarily to
integrate environmental and socioeconomic data in a form useful for planning, impact assessment,
and analysis, and to identify research needs. It is a tool that enables decision-makers to address
problems including planning for urban and industrial developments, determining corridors for
pipelines, siting of onshore and offshore facilities for OCS oil and gas activities and determining
priorities for future research.

This Northeastern Gulf of Mexico (study) Coastal Characterization update includes the coastal areas
of southeast Louisiana, Mississippi, Alabama, and the Florida Panhandle and focuses on updating
the data related to the previous characterizations of area. The existing characterizations (2), the Mis-
sissippi Delta Plain Region (southeastern Louisiana and Mississippi) and the Northeastern Gulf of
Mexico Coast (Alabama and the Florida Panhandle) are based on data that is now over 15 years old.

UPDATE

This update centers on the status of data collected for biological resources, socioeconomic features,
and the data management aspects of efforts. Other papers in this session address wetlands,
seagrasses, and live bottoms. Data searches in Mississippi, Alabama, and Florida are completed. The
greatest number of datasets were in Florida. Over fifty were identified that have applicability to the
Outer Continental Shelf oil and gas program. The Florida Game and Fresh Water Fish Commission
and Florida Department of Environmental Protection were the leading contributors of data. For
Mississippi, the Mississippi Automated Resource Information Service and Mississippi Department
of Marine Resources supplied majority of data sets (20) with South Alabama Regional Planning
Commission and the U.S. Fish and Wildlife Service for Alabama (12 datasets). NWRC is also
completing Thematic Mapper (TM) satellite image backdrop for study area. For coastal erosion rates,
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there were no digital data so the updated (1989-1995) wetland maps and the 1979 and 1956 maps
will be used to produce shoreline erosion data. Shellfish data was supplied by the National Oceanic
and Atmospheric Administration Shellfish Program. By mid-1998, data set will be in a data
dictionary housed on NWRC’s Spatial Data and Metadata Server (http://www.nwrc.gov/sdms). The
data will either be on the server or hot linked to the agency who has data. Lastly, the wetlands and
seagrass data will also be on the server, as well as live bottom report. The project is scheduled for
completion in December 1998.

Dr. James B. Johnston serves as the Chief of Spatial (Habitat) Analysis at NWRC in Lafayette,
Louisiana. Larry Handley serves as a Supervisory Geographer at NWRC. William Jones and Steve
Robb are GIS Project Leaders at NWRC’s Lafayette, Louisiana and Gulf Breeze, Florida offices,
respectively.

NORTHEAST GULF OF MEXICO SEAGRASS MAPPING

Mr. Arturo Calix
U.S. Geological Survey
National Wetlands Research Center

The mapping laboratory at the National Wetlands Research Center was originally tasked with
mapping the distribution of seagrass habitat in the northern Gulf of Mexico as a result of a joint
agreement with the Environmental Protection Agency (EPA). As part of the Environmental
Monitoring and Assessment Program (EMAP), the mapping effort became an important baseline
information component for a comprehensive estuarine resource assessment.

The original study targeted coastal areas along the Gulf of Mexico from Brownsville, Texas to
Anclote Key, Florida. Following the initial aerial photographic data acquisition mission from
Chandeleur Islands, Louisiana and points eastward along the gulf, EPA budget cuts and changes in
project goals restricted the coverage to areas between Louisiana and Anclote Key, Florida. As a
result, the available funding was not enough to include coastal Texas and Louisiana. Interests in
seagrass maps and data the project would generate led to the Minerals Management Service and
Florida Department of Environmental Protection continuing to fund the mapping and digitizing. In
addition, the project could not have been accomplished without the active participation of staff from
a host of federal, state, and public entities, including the U.S. Fish and Wildlife Service, National
Park Service, Dauphin Island Sea Lab, the National Marine Fisheries Service, and the Gulf Coast
Research Lab.

Seagrass habitat communities are considered to be of significant ecological, environmental, and
socioeconomical value. Urban development and natural impacts along the coast have produced



204

changes in these habitats, underscoring the importance of comprehensive assessments and research.,
The seagrasses are distributed throughout a range of areas under a variety of ecological conditions.
The habitats can be described as either continuous or patchy beds of varying species and densities.
They are typically found in protected or low-wave energy of relatively shallow waters, behind barrier
islands, or estuaries with low turbidity. Seagrass beds are nursery habitat for a host of fish,
microorganisms, and invertebrates. Seagrass is also an important food source for waterfowl. The
Chandeleur Islands, located along a major migratory corridor for wintering duck populations, are
characterized as having some of the most dense and productive seagrass beds remaining along the
Gulf Coast. Seagrasses function as a water quality indicator since they show responses to pollutants,
algal blooms, and other hydrologic events. Additionally, seagrasses reduce the erosion of valuable
sediment by helping to stabilize substrates subject to tidal and/or wave energy. The most commonly
found species of seagrasses present in the northern Gulf of Mexico are Halodule wrightii
(shoalgrass), Thalassia testudinum (turtlegrass), Ruppia maritima (widgeongrass), Cymodocea
filiformis (manatee grass), and various macroalgae. The extent and distribution of seagrass habitats
are critical for monitoring such a vital natural resource. Producing maps for different periods helps
to understand trends and changes in estuarine ecosystems.

The Chandeleur Islands chain is one example of a study area for which habitat changes and trends
can be documented using historical and contemporary photographic data. The seagrasses have
changed as a result of storm and hurricane impacts to the barrier islands over time. Storm surges cut
across the islands at spots of lower elevation, dredging and transporting sediments through the
overwashes and burying the grasses behind them. Similarly, development or navigational activities
can have impacts to adjacent seagrass habitat. Changes in species distribution or other dynamics of
seagrass beds become evident through spatial analysis of mapped data. Spatial analyses of seagrass
maps of various time periods enhances our knowledge and provides insight on trends and potential
ways to mitigate loss of resources. Understanding the geomorphologic processes and impacts of
natural and man-induced activities on important resources is critical to effective management and
protection.

The seagrass habitat database will eventually consist of approximately 140 quads mapped at a scale
of 1:24,000 covering the coastal habitats from Chandeleur Islands, Louisiana to Anclote Key,
Florida. The mapping protocol consists of data acquisition, stereoscopic photointerpretation,
cartographic transfer, and digitization in accordance with nationally accepted mapping standards and
conventions. Other important aspects of the protocol include the development of a classification
system, quality control, and peer review. To date, final maps have been completed for Chandeleur
Islands to St. Joseph Bay, Florida (Cape San Blas). Photointerpretation, map drafting, and
groundtruthing are currently in progress for Apalachicola Bay through Anclote Keys, Florida. Digital
data—ArcInfo (TM) format—is available for Chandeleur Islands through St. Andrew Bay, Florida.

The process begins with the acquisition of large scale aerial photography from which the seagrass
habitats can be determined. Natural color emulsion, 1:24,000 scale, flown by NASA-Stennisin 1992
(June and November) is the primary data source. The photography is checked for quality, indexed,
cut and prepped, and compiled by area (or estuary) into photo-packs. In most cases, only quads for
areas where seagrass is detectable on the aerial photography have been mapped. The
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photointerpretation phase consists of development of a classification system and the delineation of
the habitats as they are viewed through a stereoscope. The information delineated on the photos is
cartographically transferred to basemaps using a Zoom Transfer Scope. Work is checked throughout
the process as part of quality control measures and cartographic integrity in accordance with
nationally accepted map standards and conventions. The completed quads are tablet digitized. The
digital data is maintained by quad (1:24k) and available from NWRC in Arclnfo (IM) format.

The classification system was designed to indicate the presence of either continuous or patchy
seagrass. In addition, the shoreline is delineated distinguishing land from either water or seagrass.
Land can be defined as any upland, irregularly flooded habitat, or the extent of vegetated (non-
seagrass) cover. There are two classes of open water: RIV (riverine, fresh water) and EST (estuarine
or marine open water), and five classes of seagrass habitats. In the seagrass category, there are four
classes of patchy habitat based on percent ground cover (grass patch versus bare ground), ranging
from very sparse to dense: PSG1 (up to 10% - very sparse), PSG2 (15-40% - sparse), PSG3 (45-70%
- moderate), and PSG4 (75-95% - dense); and one class of continuous seagrass habitat, CSG (95 to
100% cover). No seagrass density distinction was made in the continuous class. Macroalgae (ALG)
was delineated only in those cases where field verification of seagrass habitat resulted in the
identification of algae.

Groundtruthing was performed throughout the mapping process. It included the participation of field
staff from National Park Service—Gulf Islands National Seashore, U.S. Fish and Wildlife Service,
Dauphin Island Sea Lab consortium, Florida Department of Environmental Protection, and other
state and federal field offices. Draft maps have been sent out to project sponsors and to staff of many
public agencies, academia, and private individuals for review. Digitization of all maps is expected
to be completed by early summer of 1998.

Art Calix received a B.A. geography 1990 from the University of New Orleans, with an emphasis
on cartography and remote sensing as well as Latin American studies. He has been on staff with the
Spatial Analysis Branch since 1991 conducting mapping applications toward wetlands research. He
has gained extensive knowledge in the classification of landcover vegetation, primarily wetlands and
deepwater ecosystems through photointerpretation, field surveying, other remote sensing activities,
and geographic information systems technology. Some of the projects he has been involved with
include hurricane impact studies, marsh management, wildlife habitat structure, and seagrass
mapping. He has conducted field work from Texas to Florida in environments ranging from desert
to marine. Art also conducts training workshops in GPS technology, wetlands classification, and
photointerpretation.
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NORTHEAST GULF OF MEXICO HABITAT MAPPING

Mr. Lawrence R. Handley
U.S. Geological Survey
National Wetlands Research Center

As part of the Northeast Gulf of Mexico Ecological Characterization Update the National Wetlands
Research Center (NWRC) was tasked with providing updated wetland and upland habitat maps at
1:24,000 scale for northeastern Gulf of Mexico to aid in the assessment of environmental impacts
of permitting, construction of projects, and potential oil spills. The National Wetlands Research
Center and the National Wetlands Inventory (NWI) had previously mapped coastal Mississippi for
1956 and 1978, coastal Alabama for 1956, 1978, and coastal Florida for 1956 and 1978 as parts of
three ecological characterization projects of the early 1980's. Coastal Alabama was mapped again
using 1988 aerial photography as part of a project funded by the U.S. Fish and Wildlife Service, the
Alabama Department of Economic and Community Affairs, and the EPA’s Gulf of Mexico Program.

The Ecological Characterization Update targeted coastal areas along the northern Gulf of Mexico
from the Chandeleur Islands of Louisiana to Cape San Blas, Florida (Figure 2B.1). Color infrared
aerial photography was acquired by NASA Ames Research Center at a scale of 1:65,000 for the area
in February 1996. The NWRC has duplicated over 1,000 copies of these frames of photography, and
has scanned the 189 frames of aerial photography for coastal Mississippi and 100 frames of the
photography for coastal Alabama at 300 dots per inch and produced CD-ROMS for the Mississippi
Department of Marine Resources and the U.S. Fish and Wildlife Service.

Mississippi Alabama

\

P a City
e

Louisiana Florida

Ay

Cape San Blas

Figure 2B.1.  Areas of 1996 Wetland Habitat Mapping Update.
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The original intent of the project was to map wetlands and uplands. However, the Minerals
Management Service program was limited by the amount of funding available and the cost of
mapping. As aresult, the 30 quads of coastal Alabama are not being mapped in this project and only
wetlands are being mapped for the whole project area.

The wetland habitat database will eventually consist of 84 quads mapped at a scale of 1:24,000
covering the coastal habitats from Chandeleur Islands, Louisiana to Cape San Blas, Florida. The
mapping protocol consists of data acquisition, stereoscopic photointerpretation, cartographic transfer,
and digitization in accordance with nationally accepted mapping standards and conventions. Other
important aspects of the project include the classification system, quality control, and peer review.
To date, photointerpretation by NWRC and NWI has been completed for Chandeleur Islands, coastal
Mississippi, and Eglin Air Force Base, Florida. Pre-photointerpretation groundtruthing has been
conducted for coastal Mississippl and Florida. Map drafting is currently in progress by NWI for
coastal Mississippi and the Eglin Air Force Base area of the panhandle of Florida.

The mapping process follows standard operating procedures developed by the NWRC and the NWI.
The photography is checked for quality, indexed, cut and prepped, and compiled by area (or estuary)
into photo-packs. The photointerpretation phase consists of applying the classification system and
the delineation of the habitats as they are viewed through a stereoscope. The information delineated
on the photos is cartographically transferred to basemaps using a Zoom Transfer Scope. The base
maps for the project are standard USGS 1:24,000 scale quadrangles. Work is checked throughout
the process as part of quality control measures and cartographic integrity in accordance with
nationally accepted map standards and conventions. The completed quads are tablet digitized. The
digital data is maintained by quad (1:24,000) and available from NWRC in Arclnfo (TM) format.

The NWI classification system, Classification of Wetlands and Deepwater Habitats of the United
States, Cowardin, ef al. is being used to delineate the wetlands on the aerial photography. Review
of the draft maps will be performed with the assistance of the NWRC, NWI and staff from National
Park Service-Gulf Islands National Seashore, U.S. Fish and Wildlife Service, Florida Department
of Environmental Protection, and other state and federal field offices. Draft maps will be distributed
to staff of many public agencies, academia, and private individuals for peer review. Digitization of
all maps is expected to be completed by the fall of 1998.
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ECOLOGY OF LIVE-BOTTOM HABITATS OF THE NORTHEASTERN
GULF OF MEXICO: A COMMUNITY PROFILE

Mr. M. John Thompson
Continental Shelf Associates, Inc.
Jupiter, Florida

INTRODUCTION

In 1995, M. John Thompson of Continental Shelf Associates, Inc. (CSA) and Dr. William Schroeder
of the Dauphin Island Sea Lab Marine Environmental Sciences Consortium were awarded a contract
to develop a community profile for live-bottom habitats in the northeastern Gulf of Mexico. The
objective of this contract was to summarize the available data on the ecology of offshore (>12 nmi
from shore) live-bottom habitats located between Cape San Blas in the Florida Panhandle and the
Mississippi River Delta of Louisiana. In this area, live-bottom communities are seen only in
association with rock or hard-bottom outcrops. The completed community profile will serve as a
reference for both researchers and resource management interest in the northeastern Gulf of Mexico.

HARD-BOTTOM FEATURES IN THE NORTHEASTERN GULF OF MEXICO

The De Soto Canyon separates the Florida carbonate platform from the mud and clay sediment
regimes seen off Mississippi and Alabama. To the east of the De Soto Canyon live-bottom
communities are associated with rock outcrops and areas of extensive, but very low-relief hard-
bottom that are periodically covered by sand. There are depressions or “solution features” seen in
these hard-bottom areas that are the result of aerial weathering of this limestone platform during
periods of lower sea level.

To the west of the De Soto Canyon, the outer edges of the continental shelf, and on the upper slope
there are a number of trends of reef-like and pinnacle hard-bottom areas. These features appear to
be related to similar high relief features seen around the southeastern U.S. They have been studied
since the 1930's and are felt to be directly related to the fluctuations in, and rapid rise of, sea levels
at the end of the last glacial period (18,000 and 10,000 YBP). They were apparently formed by reef
organisms cemented together by calcarious algae. At one time they were active or growing reefs, but
these reefs were “drowned” by the rapid rise in sea level as the ice sheets melted (Ludwick and
Walton 1957; Ballard and Uchupi 1970; Thompson and Gilliland 1979). The organisms living on
these hard substrates today represent new colonization rather than a continuation of original reef
comumunity.

Inshore, or slightly behind the shelf break at the head of the De Soto Canyon, areas of rock outcrop
composed of a granulated sandstone are seen. These outcrops lie in bands or trends that roughly
parallel existing bathymetric contours. Morphology, sedimentary structures, and sediment texture
suggest these features are composed of sediments transported to the near shelf edge by riverine
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processes during a period of lower sea level (Benson ef al. in press). Cementing may have occurred
during periods of sea level stillstands or short-term reversals in sea level rise.

Less well defined hard-bottom outcrop occurs on areas of the inner Mississippi/Alabama continental
shelf where sandstones and mudstones protrude through the surficial sediments. These areas are rare
and poorly developed on the Mississippi/Alabama shelf due to the high rates of sedimentation seen
there.

ECOLOGICAL RELATIONSHIPS OF LIVE-BOTTOM COMMUNITIES

Essentially the type, structure, and distribution of live-bottom organisms seen on hard-bottom
outcrops in the northeastern Gulf of Mexico are controlled by three physical factors:

* The location of the community relative to the mouth of the Mississippi;
» The size, relief, and texture or rugosity of the hard-bottom outcrop; and
»  Depth and/or light availability.

Colonial invertebrates, such as the scleractinians and gorgonians, that create live-bottom habitats in
the northeastern Gulf of Mexico grow slowly and require relatively stable environmental conditions.
They are very sensitive to temperature, water quality, and sedimentation. Gittings et al. (1992)
reported live-bottom community development was poorest in those areas closest to the mouth of the
Mississippi River and progressively improved to the east. They suggested that the Mississippi
River’s plume may chronically influence water quality to a distance of 70 km east of the Delta. They
term this the so-called “Mississippi Threshold” (Gittings et al. 1992).

The vertical relief of individual hard-bottom features is the single most significant factor influencing
live-bottom community development. All of the major live-bottom studies conducted in the
northeastern Gulfhave demonstrated higher frequencies of occurrence and higher numbers of species
with increasing vertical relief. While Gittings et al. (1992) pointed out that topographic features do
not have to be aerially extensive or exceptionally tall to have well developed live-bottom
communities, the highest numbers of species and richest communities were found on those features
with the greatest surface area. Community development was more extensive on low-relief features
that were part of a series or complex of such features than on isolated low-relief features of the same
size. Variability in community development appeared greatest on low-relief features.

Live-bottom habitats are dominated by suspension feeders and sedimentation rates definitively
influence community structures. The reduced biotic coverage reported by Continental Shelf
Associates, Inc. (1992) around the base of pinnacle structures, along with the increased coverage
seen on elevated horizontal surfaces, indicates the role sediment re-suspension and habitat
orientation play in the development of these communities in the northeastern Gulf.

Water depth does not appear to play a major role in defining the live-bottom community. Only the
coralline algae appear to be depth-limited and have not been reported to occur at depths greater than
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78 m. It appears light transmission rather than depth restricts these species. Coralline algae are seen
at greater depths farther from the mouth of the Mississippi.

De Soto Canyon is the definitive zoogeographical feature on the Mississippi, Alabama, and
northwest Florida continental shelf. The live-bottom communities described by both Shipp and
Hopkins (1978) and Barry A. Vittor & Associates, Inc. (1996) near the head of the Canyon are more
complex than those described farther to the west, but they represent essentially the same faunal
assemblage. To the east of De Soto Canyon both the sediments present and the type of hard-bottom
exposed are different. The live-bottom faunal assemblage seen here is more closely related to that
seen on the southwest Florida shelf, than to that seen off Mississippi and Alabama.

Nearshore live-bottom communities in the northern Gulf are subjected to relatively high seasonal
temperature variations. These communities tend to resemble the warm temperate “Carolina
Province” communities described from the eastern seaboard (Briggs 1974; Schroeder ez al. 1989a,b).
Offshore live-bottom communities in the northern Gulf of Mexico have a clear tropical affinity, but
are much less diverse than their counterparts living in the southern Gulf of Mexico and Caribbean.
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ASSESSMENT OF CHANGES RELATED TO OCS-RELATED PIPELINES,
NAVIGATION CANALS, AND MITIGATION

Mr, Samuel Holder, Jr.
Minerals Management Service
Gulf of Mexico OCS Region

Oil and gas production in federal waters of the Gulf of Mexico is known to have generated more than
220 landfalls for pipelines. These pipelines carry materials to and from production platforms. Over
the last 10 years, 2 to 25 pipeline landfalls have been installed per year for a yearly average of about
6. The large majority of these pipelines support the central planning area of the Gulf Region and
come ashore in Louisiana. The most significant impacts generated by the installation of pipelines
result from canals, ponds and spoilbanks that remain after construction is completed .

Navigation canals are also a subject of the study. The past proliferation and continued maintenance
and use of navigation channels that provide transportation routes for traffic supporting the OCS
Program have also caused similar impacts around the coast.
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Adverse impacts of pipelines and canals vary broadly among coastal regions. These variations
primarily depend upon the soils, hydrodynamics, topography, use and construction methods.
Variations in the permit requirements of regional and state agencies have also caused some regional
variation of impacts. The extent and nature of these impacts have long been studied and energetically
debated among the academic, regulatory, environmental and commercial communities. Offshore o0il
and gas production programs of the states and federal government have received considerable
criticism for impacts to wetlands around the Gulf.

The Minerals Management Service and the Biological Research Division (BRD) of the U.S.
Geological Survey have initiated a study to compare the variability and extent of canal impacts
among geologically distinct regions of the western and central planning areas of the Gulf of Mexico.
The study will also compare results and longevity of techniques used to mitigate adverse impacts to
document regional effectiveness. This analysis will provide insights into improving the effectiveness
of workable mitigation techniques and into the development of new techniques that can be used in
regions where existing mitigation techniques have not been adequately successful.

The study will be restricted to the coastal zones of Texas, Louisiana, Mississippi and Alabama.
These regions will be divided into the geologically distinct regions or coastal subareas that exist
there. Initially, these regions are thought to be the lower Texas coast south of the Bolivar Peninsula,
Cheniere Plain, Mississippi Deltaic Plain, and the Mississippi-Alabama Coast.

OCS-related pipelines, pipeline canals, and navigation canals found inshore for the mid-1950s, late
1970s, and early 1990's will be identified and loaded into a geographic information system (GIS).
Using the GIS and the BRD-digitized habitat maps, the length, area and type of OCS-related canals
and spoil banks will be documented and mapped showing changes during each of these periods.

From this collection of data, researchers will identify primary and secondary impacts of pipeline and
navigation canals and their progressions upon various coastal habitats. Distinctions will be made for
each coastal subarea or distinct geo/physiographic area around the Gulf.

The study will also identify mitigation techniques used to reduce adverse impacts to wetlands by
pipelines, canals, dredging, and dredged-material placement. The effectiveness of those techniques
will also be evaluated to identify the reasons for effectiveness and failure in various geo/physio-
graphical areas around the Gulf.

The findings of the study will not be limited to the opinions of the MMS and BRD. The views of
state and Corps of Engineers permit analysts, other agency personnel, private land owners, academic
and industry personnel involved with canal permitting and mitigation will be taken into
consideration. Any new techniques for possible mitigation that are identified for a habitat type or
distinct geo/physiographic area around the Gulf will be discussed. Modification of older mitigative
techniques or their applications may also be explored.
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INTRODUCTION: STUDY DIRECTIONS IN
THE GULF OF MEXICO SINCE 1992

Dr. Harry Luton
Minerals Management Service
Gulf of Mexico OCS Region

A decade ago, when [ was starting my job as the Social Science Coordinator at our Headquarters
office, this region exhibited a real reticence to conduct social and economic research. The reasons
were understandable. First, MMS has an applied research program. The first questions states and
concemed individuals raised about the OCS program focused on biology, endangered species, oil
spills, muds and cuttings, and the like. People were not asking questions about the program’s social
and economic effects. The MMS directed its limited research dollars toward issues that matter to
people, and answering these non-social questions proved to be quite expensive.

Second, the MMS studies program was successful at doing what it was doing. Part of the inertia
related to personnel. The MMS was staffed to procure fish studies, not fishermen studies. There were
enough people working for MMS to conduct biological research and to apply its results. There were
a lot fewer social scientists.

A third reason had to do with a certain reticence about conducting socioeconomic studies. Again,
some of this reticence came from staffing, specifically, from academic rivalries. To a biologist,
sociology looks like a “soft” science. The subject matter of social science and many of the issues it
raises can look messy to managers. Yet, even this reticence had merit. The question managers most
often asked comes from MMS’s legal mandate (to regulate activities in the OCS but not activities
on land). What good is socioeconomic information if the agency can’t do anything about it?

The studies program in the GOMR has been changing because questions raised by the states, our
science committee, and others have changed. The studies that follow are some of the first fruits of
change in MMS’s thinking about the relevance of social and economic research.
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A SOCIOECONOMIC AND ENVIRONMENTAL ISSUES ANALYSIS OF
OIL AND GAS ACTIVITY IN THE OUTER CONTINENTAL. SHELF
OF THE WESTERN GULF OF MEXICO

Dr. William R. Kelly
University of Texas at Austin

STUDY GOALS

Minerals Management Service (MMS) seeks better to understand the issues related to oil and gas
activity in the OCS of the Western Gulf of Mexico (WGOM) by assessing the concerns, fears, hopes,
expectations and values of the public regarding oil and gas activity in potentially impacted areas,

with a specific focus on the socioeconomic and environmental issues associated with oil and gas
activity in the WGOM.

More specific goals include. (1) to better understand the nature, extent and evolution of these
issues/concerns, (2) to better understand the relation between these issues/concerns and particular
stakeholder groups, and (3) facilitate communication between MMS and stakeholder groups.

METHODS
This research included a literature review and a survey of stakeholders.
Literature Review

The researchers conducted extensive searches of over fifteen electronic data bases and of state,
federal and university resources. This review identified approximately 100 books, articles and reports
as directly relevant to this research. The review and evaluation of these sources indicated that the
questions posed by this MMS Statement of Work have not be systematically and rigorously
addressed to date. The available materials either lacked sufficient substantive focus or had a different
geographic focus. For this reason, the research findings rely primarily on the stakeholder survey.

Stakeholder Survey

The research design was qualitative, based on face-to-face personal interviews. Researchers used an
open-ended discussion guide, which permitted flexibility for elaboration and perspective.
Respondents represent a mix in terms of geographic location and sector of the economy, thus
providing a variety of perspectives.

Primary Sampling Units: The primary sampling units were counties proximate to the Texas Gulf
Coast. Demographics and economic profiles were used to select primary sampling units. Selection
criteria included historic and current reliance on oil and gas industry; type of involvement in oil and
gas industry; economic diversity; size; urbanity/rurality; and, location on the Gulf Coast.
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Counties included: Aransas (primarily rural); Galveston (Galveston); Harris (Houston); Jefferson
(Beaumont/Port Arthur); and, Nueces (Corpus Christi).

Respondents: The sample of respondents include community leaders in three sectors, business
(Chambers of Commerce), government (state, county and local) and environmental organizations
(Sierra Club, Audubon Society, etc.)

Sampling Strategies: Initially, researchers interviewed state senators and experienced local
newspaper editors. They also identified potential respondents from the Texas Coastal Management
Program (TCMP) database of over 4,000 names and affiliations. Researchers then developed a
snowball sample that combined names from the TCMP database with referrals from state senators,
local media and respondents.

Sampling Frame: Interviews were relatively evenly distributed across the five counties and the three
categories of respondents (business, government and environmental organizations). A total of 39
personal, face-to-face interviews were conducted by Dr. Nancy Bell, a University of Texas post-
doctoral fellow specializing in qualitative data collection. Interviews were conducted between March
and June, 1997 and averaged one hour in length (range of 25 minutes to over 2 hours). As is standard
of snowball sampling, the cutoff criterion was convergence/repetition of information. Approximately
60 hours of recorded interviews were transcribed and analyzed by topic, by respondent type and by
geographic location.

KEY SEARCH QUESTIONS
Questions that guided the research included:
1. the degree of dependence on the oil and gas industry;

2. perceived benefits received from communities involvement in or proximity to oil and gas
activities;

3. local concems about the presence of oil and gas industry along the Texas Gulf Coast;

4. local perception of the industry, including the quality of communication between industry
officials and the local community; and,

5. the appropriate role for the federal government (MMS) to play with regard to local oil and
gas issues.

KEY RESEARCH FINDINGS

1. Reliance on Industry: The post-1980s economic strategy appears to be one of cautious
reliance on oil and gas and recognition that long-term vitality requires adding to the
economic mix (e.g., tourism and high technology). Economic diversification does not mean
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lack of dependence since most areas are still heavily dependent on the industry, especially
port cities.

Perceived Bepefits from the OCS Industry: These include employment directly in the
industry and indirectly in support services and in businesses supported by industry (e.g.,
retail, real estate, etc.); direct and indirect tax revenue from property taxes, sales taxes, and
ad valorem taxes; and, tax revenues from support services.

Local schools are viewed as an important recipient of these tax monies. Also, the community
involvement of OCS-related industries was noted, particularly charitable giving and
volunteer time. The benefits of community involvement vary by location. Some view it as
“good PR” and note declines in recent years. Comments on this benefit were absent in
interviews from Nueces County. Other benefits included a positive effect on real estate
values and tourism/recreation. Overall, perceived benefits appear to outweigh perceived
risks.

Concerns about the Industry: By far, the primary concerns were environmental. These
included transport spills from tankers, pipelines and rail, the effects of refining and
petrochemical production, and concerns about air, water, and soil pollution. Some noted that
the situation has improved. Environmental racism is an emerging issue and beach pollution
also is noted. These were issues at Galveston, Port Aransas, Corpus Christi where issues of
tar and trash on the beach were raised. The situation has improved but requires further
improvement (e.g., more cooperative relationships, “voluntary compliance™).
“Grandfathering” and other circumvention of environmental regulations is viewed as a
significant problem.

Other Concerns about the Industry: Automation, downsizing and use of contract labor are
perceived to have reduced employment with consequences for poverty, real estate and crime.
Uncertainty and vulnerability due to reliance on industry (volatile industry and globalization)
are issues which further underscore the need to diversify. Health and safety concerns due to
proximity to plants were raised.

Location Specific Concerns and Conflicts: Two location-specific issues were identified, tax
challenges in Jefferson County and water supply problems in Nueces County.

KEY RESEARCH FINDINGS INVOLVING THE RELATIONSHIP
BETWEEN INDUSTRY AND COMMUNITY

Perceptions about the relationship between the OCS industry and the community vary. Government
and business leaders in industry-dependent areas tend to believe that relations and communications
are good. They often note their good working relationships and the cooperative relationships that
exist. They view the industry as a good community partner. Trust is high.
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Perhaps the biggest finding is that OCS issues are not big issues. There were few stakeholder groups
that exhibited a single focus or pervasive involvement in these issues. Stakeholder issues cross-cut
those interests and constituencies.

ISSUES AND ATTITUDES TOWARD OCS DEVELOPMENT IN FLORIDA

Dr. Dallas A. Blanchard
The University of West Florida

The University of West Florida team is behind schedule. The team has concentrated on the literature
review, the digesting of those materials, the planning for Focus Groups and Key Informant
interviews, and the conduct of the initial Focus Groups and Key Informant interviews.

REVIEW OF LITERATURE

Sources used for the literature review have included the “standard” materials such as MMS Reports
and works cited therein. Additional sources sought have included a Library of Congress subject
search and a NEXIS newspaper search. The NEXIS search is renewed periodically to determine more
recent articles. The bibliography now totals more than 200 single-spaced pages.

Outcomes planned from this review are:

6.
7.
8.

An annotated bibliography with stress on socioeconomic/cultural factors,

An exhaustive list of potential concerns and interests, and

The development of hypotheses of interests and concerns based on socioeconomic/cultural
profiles and historical factors.

SOCIOECONOMIC PROFILE OF EASTERN GULF COAST REGION COUNTIES
(In Process)

The study’s goals in establishing the socioeconomic profile of Eastern Region counties are to:

1.

Establish “natural” socioeconomic/cultural common areas (following the example of Howard
Odum’s research),

Develop hypotheses specific to the Eastern Gulf Coast Region which delineate areal interests
and concerns and types of areal organizations concerned/interested. The team expects
delineation of “natural” areas to be refined as the research proceeds. For example, the team
now perceives there to be six major ecological/cultural regions: Gulf Shores, AL, to Mexico
Beach/Carabelle, FL (white sands/tourism interest dominate), Mexico Beach/Carabelle to
Cedar Key (commercial fishing/oystering), Cedar Key to Weeki Wachee (off-coast
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tourism/fishing), Weeki Wachi to Naples (industrial/commercial & recreational
fishing/tourism), Naples to the Keys, and the Keys (commercial and recreational
fishing/tourism).

The team has found that there are significant distinctions in interests and concerns within these areas
and expect more as the research progresses,

CULTURAL RESEARCH PROCEDURES

The team has begun developing the procedures for determining environmental concerns and how
those relate to basic cultural worldviews. The stress in this phase is on cultural meanings and the
sources from which they arise.

For example, the team found distinct differences within Region I. While we have found a few groups
and persons taking positions both for and against off-shore activities based on rational analysis of
the larger issues, positions not based on personal concerns but based on perceived national and
international needs and interests, more frequently we found that most groups and individuals take
positions based on intensely personal and limited self-interests.

Distinctions we have found within Regions I and I include:
1. Attitudes depend on the degree and type(s) of social organizations.

For example, Destin, Gulf Shores, and Pensacola Beach have a number of condos with
permanent residents and resident associations. Panama City Beach has few, mostly motels
and appeals primarily to short-term residents. Thus, as one moves from Gulf Shores to
Panama City, opposition to off-shore drilling and activities decreases dramatically.

Apalachicola has virtually no tourism and a primary interest in near-shore oystering and
fishing. Thus, persons and organizations there perceive off-shore activities as non-threatening
and of little concern.

2. Attitudes vary by the type of tourism, if any, now being serviced and types desired for the
future.

Gulf Shores, Perdido Key, Pensacola Beach, and Destin seek longer term visitors, such as
“snow birds,” and have more intense concerns about drilling. Panama City beach has
primarily short-term visitors (spring breakers, e.g.) and much less concern.

(O8]

Attitudes vary by the proportion of permanent residents.

Permanent residents have more intense concerns about drilling, are more involved in social
organizations.
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Attitudes vary by the political context.

Alabama vs. Florida: In Baldwin County Alabama those concerned about drilling perceive
county and state political structures as weakly supportive of their concerns and interests.
Florida, to date, appears to have more unified political support at county and state levels for
limiting drilling within 100 miles of the shore.

Attitudes vary by type(s) of accommodations available to tourists.

Single family rentals and condos vs. motels. The former have not only a larger proportion
of permanent residents, they also have a larger proportion of long-term tourists, such as
“snow birds” spending the major portion of their home area winter in Florida.

Attitudes vary by historical experiences with off-shore activities.

The Gulf Shores area has witnessed considerable State of Alabama leasing and drilling, both
off-shore close to land and inside Mobile Bay. These experiences added to their desire to
appeal to upper class tourists and new residents issue in an intense opposition to any
off-shore activity. They have even introduced zoning regulations to prevent any off-shore
support services from locating in their community.

FOCUS GROUP MEETINGS

Focus Group meetings are being held inkey communities of a representative sample of interests and
concerns. Procedures employed are:

po o

Interview Key Informants by phone

Interview additional informants (from Key Informant calls)

Develop list of interest groups and organizations

Determine representative sample of perspectives for Focus Group inclusion

The chronology employed has been to begin at Western bounds, then move east and south--to
maintain areal commonalities and highlight distinctions between and within them.

Focus groups have been conducted in areas I and II:

©po o

Gulf Shores, AL
Pensacola-Santa Rosa County
Ft. Walton Beach-Destin
Panama City

Apalachicola

Based on experiences in these focus groups, in the future two focus groups will, when practicable,
be conducted at each site, separating proponents and opponents of off-shore activities. We have
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found it a “time killer” having both groups present when either or both stances have strong
representatives, for it is virtually impossible for the facilitator to maintain control of the discussion
and hold the participants to our objectives rather than their own agendas.

At present we expect to conduct future focus groups as follows:

Tallahassee (concentrating on statewide organizations and interest groups)
St. Marks

Cedar Key

St. Petersburg

Tampa

Sarasota

Fort Myers

Naples

Key West

PR e pe op

— e

This progression and the specific sites are subject to revision as we gather additional information.

BASELINE AND PROJECTION OF OCS EFFECTS FOR
THE FLORIDA PANHANDLE

Dr. Eric S. Schubert Dr. Raymond Burby
Research and Planning Consultants University of New Orleans

Dr. C. Hobson Bryan Dr. F. Larry Leistritz
University of Alabama - Tuscaloosa North Dakota State University

Dr. Steve H. Murdock
Texas A&M University

The MMS, in its most recent Five-Year Plan (1997-2002), stated its intention to lease an area for
development in the western edge of the Eastern Planning Area of the Gulf of Mexico in the year
2001. Because the experience of Texas and Louisiana has indicated substantial social and economic
impacts onshore from Outer Continental Shelf (OCS) activity, the MMS wanted to investigate the
potential impacts on affected communities in the Eastern Gulf of Mexico.

The purpose of this study is to develop a projection of the effects of this potential offshore activity
on the Florida Panhandle. The MMS asked the RPC team to develop a baseline socioeconomic
description for Panama City, Pensacola, and Ft. Walton Beach and to develop projection models to
investigate the possible socioeconomic consequences of various onshore support scenarios on these
communities. The project includes studies on four local industries that could be impacted by the
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operations of a support base in the Florida Panhandle: fishing, mulitary, ports, and tourism. The
project also analyzes possible user-conflicts or benefits that these industries might encounter with
the operations of the support base located in the Florida Panhandle.

The RPC team defined the study area in the Florida Panhandle as the five counties of Escambia,
Santa Rosa, Okaloosa, Walton, and Bay. Escambia and Santa Rosa comprise the Pensacola
metropolitan area, Bay County comprises the Panama City metropolitan area, and Okaloosa and
Walton Counties comprise the Fort Walton Beach metropolitan area.

As part of our investigation, we identified and reviewed the literature relevant to the locales and
issues addressed in the study. The literature reviews focused on the four special industries and the
socioeconomic impacts from offshore oil and gas development. The RPC team gathered historical
and projected economic baselines from two sources: Bureau of Economic and Business Research
at the University of Florida at Gainesville and the U.S. Bureau of Economic Analysis. Using field
trips and phone calls, the RPC team collected primary data in the form of selected stakeholder
interviews with representatives of the four industries, local, county and state government officials
and local community and business leaders. In speaking with stakeholders, we focused on the issue
of a support base rather than oil and gas exploration in general.

The RPC team is constructing an economic-demographic model to project the impacts of OCS
activity in the Florida Panhandle. The MMS hopes to distribute this model to stakeholders and
government planners in the Florida Panhandle to provide estimates of impacts supported by our
research.

The Florida Panhandle will continue to experience the substantial demographic and economic
growth that it now faces. The five county area contained 643,000 people in 1990 and is projected to
have nearly 876,000 residents by 2010. In an average year in the 1990s, 7,400 people migrated to the
Florida Panhandle. This migration has started to cause strains in the infrastructure, particularly in
the Ft. Walton Beach metropolitan area. These infrastructure bottlenecks could get worse, as
projected average annual migration will exceed 6,000 people through the year 2010.

The military has had a substantial presence in the Florida Panhandle since World War II. The four
main military installations in the study area are the Pensacola Naval Air Station, Eglin Air Force
Base (Fort Walton Beach), Tyndall Air Force Base, and the Coastal Systems Station (both in Panama
City). The three air bases use the Northern Gulf of Mexico as a weapons testing and training range.
The Coastal Systems Station uses St. Andrew’s Bay and the nearby waters of the Gulf of Mexico for
testing and training in antisubmarine and underwater warfare. The military employs over 30,000
people in the Florida Panhandle economy, accounting for 8.6 percent of all non-farm employment
in 1995, compared with only 1.5 percent in the United States as a whole. These bases were largely
untouched by the downsizing of the military in the 1990s and are expected to remain an important
part of the Florida Panhandle economy for the foreseeable future.
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Tourism in the Florida Panhandle began in the mid-1930s and grew rapidly after the Second World
War, becoming what is now a key industry. Traditionally a place in the “Old South” to go for
swimming and fishing, the Florida Panhandle is often called the “Southern Riviera.”

“Sugar-white” beaches, fishing, other water-based activities, and natural habitats are key parts of the
tourist experience in the Florida Panhandle, a type of tourism known as ecotourism. In the mid-
1990s, the area annually attracted 10 million visitors who generated $1.5 billion of business. Heavily
visited by automobile traffic, the Florida Panhandle represents one of the few high quality beach
areas available to many visitors in the southeastern U. S., with high proportions coming from
Alabama, Arkansas, Louisiana, Mississippi, and Texas.

The study area has two major deepwater ports that would make the best locations for an onshore
support base in the Florida Panhandle - the Port of Pensacola and the Port of Panama City. While
the Port of Pensacola has a history extending back into the nineteenth century, the present-day
location of the Port of Panama City opened only after World War II. The ports of Pensacola (ranked
78th) and Panama City (ranked 62nd) in 1995 were among the top 100 U.S. ports in the dollar value
of goods exported. They ranked 120th and 100th, respectively, in the value of imports. The Port of
Panama City served as an onshore support base for exploratory drilling in the Gulf of Mexico in the
early 1980s and in 1990 and has an adjacent industrial park that houses industries associated with
offshore oil and gas industry.

The commercial fishing industry employs around 700 people in the Florida Panhandle. In 1995,
fishermen in the area landed 8.9 million pounds of fish and 2.4 million pounds of shellfish.

The projected levels of OCS development and production from the proposed leases in 2001 are small
compared to the projected production levels from leases in the Western and Central Gulf of Mexico
scheduled for auction in 1997-2002. Because the specialized needs of offshore exploration and
production are likely to occur from states with established services such as Texas, Louisiana, and
Alabama, expansion of offshore facilities and services into the Florida Panhandle likely would come
in the form of an onshore support base that would service offshore platforms during the operation
and maintenance portion of any offshore oil and gas development. This means that the potential
impacts likely will be of a different form than often associated with oil and gas development and that
direct socioeconomic impacts likely will be smaller than those that have occurred in the Western and
Central Gulf of Mexico.

Though a small onshore base in the Florida Panhandle would cause few direct user-conflicts with
the tourist industry, stakeholder views of the impacts of OCS development on tourism will result as
much from perceived reality as from the evolution of actual events. Because tourism in the area is
largely based on the aesthetics of the environment, environmental issues likely will dominate any
debate on the benefits and costs of OCS development. The major threats likely to be perceived from
OCS-related activity are environmental. Stakeholders in tourism and related industries in the Florida
Panhandle fear that such development could depreciate the aesthetic or use quality of beaches, of
coastal waters, and of fish and other wildlife.
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The two ports would benefit from housing an onshore support base. The Coastal Systems Station
expressed a concern that a high level of supply boat traffic from the Port of Panama City might
interfere with its operations. The air bases would have potential conflicts with supply boats and
helicopters crossing their testing ranges, but stipulations in any oil leases in the Eastern Gulf of
Mexico puts the onus of these conflicts on the oil industry. Though the commercial and recreational
fishing industry have well-known benefits and conflicts with offshore rigs in the Gulf of Mexico,
our research did not uncover any major user-conflicts with onshore bases that would be located in
one of the two ports.

Operations and maintenance (O&M) activity from the developed wells in the Eastern Planning Area
will generate tens of millions of dollars of sales of goods and services for an onshore base each year.
If an onshore service base were located in the Florida Panhandle, however, many O&M supplies
would have to be imported from outside the region, limiting the potential economic benefits to the
Florida Panhandle.

Even though the level of OCS-related increases in employment would be small given the projected
size of an onshore support base, because the Florida Panhandle is projected to be at or near full
employment, those jobs not taken by commuters from outside the Florida Panhandle would require
additional net inmigration into the area. Our preliminary estimates suggest that the project might
increase the population of the area by 0.10% to 0.25% of the baseline population in 2010, or much
less than one year’s projected inmigration under baseline conditions. Infrastructure impacts on local
communities from OCS development also will be small in comparison to such impacts from
projected economic growth in the baseline.

Few economic incentives are present to drive OCS support industries into the Florida Panhandle at
the projected levels of OCS development in the Eastern Gulf of Mexico because support bases are
most efficient when close to offshore wells. Concerns among stakeholders in the area’s tourism
industry about the risks of offshore oil and gas production have lent support to the Governor of
Florida’s public position that the federal government should not sell new oil and gas leases in Florida
federal waters within one hundred miles of the Florida coast. If made law, this restriction would limit
future appeal and opportunities for onshore OCS-related industry in the Florida Panhandle.

Dr. Eric S. Schubert has been an economist with Research and Planning Consultants since 1993. He
has bachelors, masters, and doctoral degrees in economics from the University of Ilinois at Urbana-
Champaign. While at RPC, Dr. Schubert has developed regional input/output models for impact
assessment and forecasting on projects in Alabama and Florida and has regularly worked on projects
involving regional economics in Florida.

Dr. Hobson Bryan presently serves as Professor of Sociology, Department of Geography Regional
and Urban Planning Program at the University of Alabama - Tuscaloosa. His teaching, research and
consulting have included social impact assessment and policy analysis, with projects involving the
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social consequences of alternative resource. He has authored over 80 publications in the fields of
natural resource management, social assessment and social impact analysis.

Dr. Ray Burby presently is the DeBlois Chair in Urban and Public Affairs and Professor of Urban
and Regional Planning, University of New Orleans. Dr. Burby's professional experience includes five
years as the co-editor of Journal of the American Planning Association. Dr. Burby is the author of
12 books and over 100 chapters, articles and monographs in the planning, management and
environmental management fields.

Dr. F. Larry Leistritz is a Professor of Agricultural Economics at North Dakota State University. Dr.
Leistritz has over 25 years experience in socioeconomic impact assessment research and practice.
His research and assessment experience has focused on socioeconomic impacts of resource and
industrial development in rural areas. He has made presentations at conferences around the world
and has authored 11 books and more than 100 journal articles and book chapters dealing with impact
assessment.

Dr. Steve Murdock is Professor and Head, Department of Rural Sociology, Texas A&M University,
as well as Chief Demographer, Texas State Data Center, State of Texas. Dr. Murdock is the author
of 9 books on the determinants and consequences of demographic and social change and of over 100
technical articles and book chapters on the demographic and social impacts and implications of
resource development and environmental. He has extensive experience in the conduct of
socioeconomic assessments of the Gulf Coast Region and has served on the OCS Scientific Advisory
Committee for the Environmental Studies Program of the Minerals Management Service.

SUSTAINABLE DEVELOPMENT IN OIL AND GAS COUNTRY:
A CASE STUDY OF ABBEVILLE, LOUISIANA

Dr. Deborah Tootle
Dr. Charles Tolbert
Dr. Edward Shihadeh
Department of Sociology and Rural Sociology
and
The Louisiana Population Data Center
Louisiana State University

INTRODUCTION

The Abbeville study, begun in 1997, was inspired by previous work on the impact of the expansion
and decline of oil and gas activity in Louisiana coastal communities. In the course of their research,
Charles Tolbert and Edward Shihadeh at Louisiana State University identified a community that was
heavily involved in offshore oil and gas activity but did not show the typical patterns of income



229

volatility associated with oil and gas development. Rather, the local economy appeared to be
sustainable throughout the cyclical activity of offshore oil and gas activity. This community is the
city of Abbeville, a city of 12,500 in coastal (and rural) Vermilion Parish. Abbeville is situated on
the Vermilion River and is 20 miles from the Gulf of Mexico. The Vermilion transects the
Intracoastal Waterway at Intracoastal City (which has an Abbeville post office address) and empties
nto the Vermilion Bay along the Gulf Of Mexico.

Unable to explain their findings with existing macro- or micro-level data sources, we decided to
conduct a multi-method case study of Abbeville. Case studies are particularly useful methodologies
for understanding community level events. Our methodology centered around the use of field
research for gathering detailed information in a specific location. Field research is a long-standing
and highly significant, but often overlooked, tradition in the social sciences. However it is one of the
most effective means of collecting data that reflect social relationships and processes at the
community level (Orum, Feagin and Sjoberg 1991).

One of the major advantages of using a field study methodology is that it involves the collection of
data from various sources and covers numerous time periods, allowing for comprehensive analysis.
The findings of this study will be useful to other coastal communities because it will provide insights
into the social structures and social processes that contribute to sustainable, as opposed to volatile,
economic development. We are in the process of expanding the study somewhat because of the
recent closing of the Fruit of the Loom plant in Abbeville. Fruit of the Loom has been a major
employer in the community and we want to see what effects its closure has. It may be possible that
the oil and gas industry may offset some of the loss. Therefore, we are presenting some preliminary
findings.

FOUNDATIONS OF ECONOMIC SUSTAINABILITY

The most obvious explanation for Abbeville’s apparent sustainability is simply that Abbeville and
the surrounding area was not dependent on oil and gas and therefore not seriously affected by the
expansion and contraction of oil and gas activity. However, data from various sources showed this
was not the case. We compared data from the 1980 and 1990 decennial censuses on employment in
mining for Vermilion , St. Mary and Iberia Parishes. In 1980, 15.1 % of the workers in Vermilion
Parish were employed in mining compared t010.2 % in St. Mary and 14.2 % in Iberia. By 1990, 12.6
% of the work force in Vermilion Parish were employed in the mining industries, compared to 8 %
in St. Mary and 10 % in Iberia Parishes. Although these data only reflect those workers employed
in mining industries per se, and do not include workers in oil and gas-related fabrication and
services, they do show that Vermilion Parish was seriously involved in oil and gas activity during
the past decade.

Vermilion Parish and Abbeville became involved in the early stages of oil and gas activity in
Louisiana. As early as the 1950s, the newspaper in Abbeville was reporting on the importance of the
oil and gas industry in the Parish. The week of 15 October 1950 was declared Abbeville Oil Progress
Week by the presiding mayor of Abbeville. And because of major oil operations in the area, the local
community already perceived a need for deep water channel from the point where the Intracoastal
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Canal intersected with Vermilion River. In 1950, the first contract for a pipeline from the Gulf coast
into the Gulf was awarded; this pipeline extended from Vermilion-Cameron coast to Pure Oil Co.
gas wells (Abbeville Meridional 1950).

A plausible explanation for the sustainability of Abbeville’s economy is related to industrial
diversity. Set in non-metropolitan Vermilion Parish, Abbeville is essentially a rural economy, which
depends largely on resource-based and manufacturing industries. In recent years, rural economies
have become less dependent on agriculture and tend to specialize in low-wage manufacturing and
service sector jobs. They also tend to be dominated by a single industry (such as mining, or textiles
manufacturing). Specialization tends to leave them vulnerable to business cycles and foreign
competition. However, diversified rural economies are more stable and produce more consistent
economic growth, and they can weather sharp economic downturns.

Another possible explanation for Abbeville’s reselience relies on social resources. Social capital is
a system of reciprocal expectations and obligations generated within systems of dense social
relationships. Many researchers (Putnam 1993) feel that social capital can bolster the economic
performance of a community and therefore cushion the effects of sharp economic downturns. The
research literature indicates that the relationship between social characteristics and sustainable
communities 1s complex. First, sustainable development involves changing perceptions and making
local decisions about social resources and economic activity (Shaffer 1995). The ability to diversify
a local economy depends on local labor force; social resources embodied in demographic attributes
and human capital influence types of economic activity in which a community may participate
(Flora, et al. 1992). In some cases, social relationships can counter the destabilizing effects
associated with economic development and restructuring (Lobao and Schulman 1991). Economic
and political actions that are embedded within dense networks of social relationships are more
efficient than those that are not (Granovetter 1985) and communities where there is a high level of
participation in voluntary organizations tend to be economically successful (Putnam 1993). Social
capital enables local actors to mobilize economic resources when needed (Beaulieu and Ryan 1984).
Because social capital can bolster the performance of a local economy (Putnam 1993), it may help
to cushion the effects of sharp economic downturns, such as those associated with oil economy in
the 1980s. Abbeville is part of Acadian Louisiana, where dense social relationships (i.e., extensive
kinship networks) are the norm.

There has also been a great deal of work (in urban communities) showing that geographic dispersion
of social characteristics plays an important role in generating economic opportunities. Communities
where negative social characteristics are concentrated in particular areas are more vulnerable to
social and economic disruption. Neighborhoods in Abbeville appear to be relatively integrated, both
socially and economically.

METHODOLOGY

Our methodological approach consists of a multilevel, multimethod study that includes document
and historical study, and use of qualitative and quantitative techniques. We have not yet completed
the quantitative portion of our study, in which we are using small-scale demographic techniques to
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examine the geographic dispersion of social characteristics. We are therefore only presenting the
methodology and findings from the more qualitative portion of our study. Our qualitative data
collection technique consists of an approach referred to as “guided conversations” (Lofland and
Lofland) in which we met with respondents in person and asked them to discuss specific topics
relating to the study, such as how families in Abbeville responded to economic downturns. Each
respondent was asked to address the same basic set of topics, but we also remained flexible and
would address new issues as they emerged.

In community studies, investigators often use nonprobabilty sampling designs. A nonprobability
sample is legitimate, and often preferable to probability sampling in small studies, especially where
the probability of selecting an element from the universe is unknown, such as when the universe
consists of respondents who are knowledgeable about a particular issue. In many community studies,
investigators use snowball sampling, a process in which the investigators begin with an initial list
of key informants and subsequently ask each informant to name another person (or persons) that is
knowledgeable about the issue in question. A problem with using the snowballing technique is that
it can compromise the internal validity of a study if snowballing does not lead to a diverse enough
group of respondents. To avoid this problem, we relied primarily on another type of nonprobability
strategy, the purposive sample, and incorporated elements of systematic selection into it where
possible.

We are interested in talking with people who were knowledgeable about local economic
development, and oil and gas activity, as well as civic and community responses. Therefore, we
wanted to talk with oil and gas stakeholders, the local business community, and local community and
civicleaders. We constructed a frame for a nonprobability sample from existing lists of stakeholders;
we used phone, city and parish directories and membership lists. Oil and gas stakeholders, and
members of the business community were pulled from Yellow Page listings and the membership lists
of the Greater Abbeville-Vermillion Parish Chamber of Commerce. We included owners, operators
and managers of businesses with direct and indirect linkages to the oil and gas industry. Civic leaders
are pulled from city and parish government lists (i.e., Abbeville City Council, and Vermilion Parish
Police Jury). We compiled a list of community leaders from those mentioned frequently in the
newspaper for the last year. Within each category of respondents we used some form of systematic
selection. Because most of the stakeholders are also members of the community, our four sets of
respondents are not mutually exclusive. We did ask respondents about other people to whom we
should talk. This minimal amount of snowballing was useful in identifying knowledgeable
community members who acted informally not so much as community leaders, but rather as
“community historians.” These respondents were useful in providing a basic understanding of the
local social and economic setting.

At this time, we have completed our document study and the guided conversations with the oil and
gas stakeholders, and most of the civic officials. We are in the process of talking to community
leaders and other members of the business community (such as those in agriculture services).

Atthis point we have talked to 40 respondents and expect to complete about 50 guided conversations
in all. Our respondents are primarily male (we have talked with 7 women) and mostly white (there
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are 2 Black males in our sample), but they reflect the demographic characteristics of the oil and gas
stakeholders and civic leaders in the community. Our respondents range in age from 40 to 85 years
and all have lived in the community at least since the early 1980s. Nearly half (17) have a college
degree or better; they do not reflect a cross-section of the community. They constitute an
occupationally diverse group including oil field workers, a restaurant owner, attorneys and a hair
dresser.

PRELIMINARY FINDINGS
Historical Background

The geography of Abbeville and surrounding Vermilion Parish affected settlement patterns, social
relationships and economic development. Geographically, Vermilion Parish is very diverse. The
northern part of the Parish is what is referred to as a “coastal prairie”; it is flat, agricultural land. The
southern portion of the Parish consists largely of wetlands. Vermilion Parish is sparsely populated
(48,000), and the vast majority of the population is in the northern part of the Parish. The parish
consists of one city (Abbeville) and five villages and towns. Heading due south from Lafayette, one
drives through village of Maurice to Abbeville. Erath and Delcambre are just east of Abbeville and
the towns of Kaplan and Gueydan are west Intracoastal City lies south of Abbeville and is considered
to be an extension of Abbeville (Abbeville addresses, phone numbers), even though it is a half hour
drive away. Intracoastal resembles an industrial park more than a residential area with most of those
who work in Intracoastal City living in Abbeville.

The geography of coastal Louisiana had a profound effect on its settlement patterns and the
relationships of residents to the land and natural resources. Vermilion Parish was settled as part of
the Acadian movement from Nova Scotia. Historians divide settlements into east and west
settlements. The eastern settlements, along Mississippi River and Lafourche Bayou, were preferable
to immigrants and new settlers. Western settlements were considered to be part of the “wilderness,”
and Vermilion Parish, consisting of coastal prairie and wetlands that did not provide many natural
materials for building shelter or making fires was settled relatively late (Ancelet, Edwards and Pitre
1991; Brasseaux 1987). The western coastal parishes were settled primarily for farming and
ranching. Abbeville was designated as a city in 1850 by an act of the state legislature and remains
under a state charter today. Abbeville does not appear to have developed a plantation economy.
Typically in plantation economies, large and small farms and agricultural enterprises co-existed. In
the early years of Vermilion Parish however, the family farms were fairly homogeneous. Families
would live on and farm property they received in Spanish land grants, and as families expanded, they
would continue to farm in the same area so that the communities that developed were family based.
Many families still own and farm the same land; it is not unusual for families to retain land that was
originally accorded to them by the Spanish government. As a consequence, there are relatively few
surnames and a dense complex of kinship groups exists in the area (Brasseaux 1987).

The History of Vermilion Parish, Louisiana, assembled by the Vermilion Historical Society,
chronicles the ethnic diversity of the community. Nonetheless, most residents identify strongly with
the French heritage of the area.



233

The French language continues to be used extensively. Even today some of the early morning and
weekend radio and TV broadcasts (including those on Public Radio) are still broadcast in French.
Many of the oldest generation do not speak English, and our some of our respondents talked about
the divisions between the French speakers and the “Americans”that persisted until at least the 1960s.
Until workers from oil and gas industry moved into the area in large numbers, residents of the
community were geographically, socially and economically isolated.

During the middle of the 1900s, as oil and gas activity began to expand dramatically, Abbeville was
clearly a farming community with a large contingent of tenant farmers. Abbeville was also a poor
community. A survey from 1960 showed that 7.4% of the population in Abbeville had no visible
means of support, and that 73% of white males worked irregularly (Abbeville Meridional 1960).
Many of farmers were tenant farmers. Changes in local economic conditions began in earnest with
the expansion of oil and gas activity,

Micro-Level Responses

In our guided conversations, we talked to respondents about both individual and family (micro) and
community (macro) level responses to decline of oil and gas activity. In terms of micro level
responses, our respondents most often reported that people in Abbeville “tightened their belts.”
Although many skilled workers left the area, residents with family ties stayed here and gave up
recreational activities and luxuries. Many people assumed second (in some cases, third, jobs). Many
women entered the labor market and contributed to a family income. Other people took advantage
of the diversity of natural resources and activities previously pursued recreationally to support
themselves and their families.

In general, these strategies are very similar to those that anthropologists studying rural development
have found that rural residents in the United States use in periods of economic downturns.

Other residents relied more on their extensive social relationships. Family ties and other social
relationships, as forms of social capital, are important sources of social and economic resources, and
information families and friends provided economic support in terms of housing and economic
assistance. As one of our respondents told us “Everybody’s going to eat.” Families also provided
jobs during the hard times associated with the decline in oil and gas activity. A local service station
owner provides his wife, two of his children, his brother, his in-laws, and his god-child with
employment, as they need it. These findings provide support for our supposition that social capital
can soften the edges of economic hardship (Putnam 1993).

Macro-Level Responses

The local economy appears to be arelatively diverse economy, supporting agriculture, some industry
and services. The vast majority of our respondents attributed Abbeville’s survival during the
downturn of oil and gas activity to agriculture. As one respondent said “our economy is not built on
the oil patch.” In 1963, Vermilion Parish was the top rice producing parish in the state; it remains
s0 today. It was fifth in beef cattle production in 1963, it is first today. It has long been a leading
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producer of seafood, and in the 1980s, crawfish farming also became a major industry. The Parish
has a long history of sugar cane production and today harvests some of the largest crops in the state.

During the downturn, the city and parish pursued other economic development strategies. The city
actively recruited Fruit of the Loom (FOL) to locate in Abbeville. FOL opened in 1990, initially
employed almost 1000 people, 80% of whom live in the parish. The parish also opened the Port of
Vermilion in 1983,

Parish and city officials in Abbeville (as in most of Acadiana) also began an intensive promotion of
tourism during the decline of oil and gas activity Abbeville is a quaint and attractive city, known for
its seafood restaurants and amenities.

However, we found these economic development activities to have little impact on local economic
sustainability during the downturn. Because FO L did not open until 1990, jts presence is not
reflected in our data. The Port of Vermilion did not open until 1983, and did not not develop to any
great extent. Today, it is still sparsely occupied. And although tourism is often perceived to provide
a boost for local rural economies, the promotion of tourism is not practiced systematically in the
community. On the basis of the what our respondents told us about agriculture, and the available data
on agricultural production in the Parish, we are inclined to believe that agriculture played an
important role in Vermilion Parish and probably in Abbeville as well.

It become more apparent, especially as we began spending time in Intracoastal City, which has been
described by our respondents as “a staging area,” or a “center for logistics and operations for the oil
and gas industry,” that the provision of services that facilitate industries (rather than consumers) is
critical to the sustainability of the Abbeville economy. Intracoastal City, unlike other major sites of
oil and gas activity, is not involved in fabrication as much as it is involved in oil related services. As
one of our respondents in a major service company related, the exploration and drilling may have
stopped during the downturn, but production continued, and everything that is needed on production
rigs must be transported by either boat or helicopter. This includes personnel, equipment, drilling
fluids, water. In 1983, 207 industries were located in Intracoastal City and 24,000 people moved
through monthly (Abbeville-Meridional VOILA, April 1983).

The Abbeville area also supports other significant service industries. Abbeville is a primary center
for agricultural production, storage and services. Intracoastal City is a supply and distribution center
for the shrimp industry.

The importance of the service sector in Abbeville is strengthened by data from the U.S. Department
of Agriculture that shows that Vermilion Parish specializes in services. St. Mary and Iberia parishes,
in contrast, specialize in mining. Usually, services in rural areas consist primarily of consumer
services. But we realized that the service base in this area is dependent to a large extent on what are
called producer services. There has been a great deal of work on producer services in urban areas,
where they contribute positively to the economy, but not on producer services in rural areas.
Producer services are those that are linked to the underlying industrial specialization within aregion,
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such as agriculture and oil (Glasmeier and Howland 1995). We believe that the producer service base
is a major factor contributing to the sustainability of Abbeville’s economy.

It is clear from this study that both micro- and macro-level responses to the economic downturns
precipitated by declining oil and gas activity were instrumental in maintaining economic
sustainability. Abbeville’s economic resiliency appears to be a consequence of industrial diversity
overlaying a foundation of extensive social relationships. Social resources softened the economic
hardship experienced by individuals and families. Industrial diversity, both between and within
industries, helped the community weather the decline of a major source of economic support.
Perhaps one of the most interesting findings is the possibility that a spatial division of labor in oil
and gas activity is associated with geographically uneven economic development. Such a division
of labor suggests that oil and gas activity will affect different coastal communities in different ways
and at different points in time.
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RECENT EFFECTS OF OCS ACTIVITIES ON PORT FOURCHON

Mr. Ted M. Falgout
Port Director, Greater Lafourche Port Commission

Port Fourchon is Louisiana’s only public Port Facility on the Gulf of Mexico. It is located in
Lafourche Parish at the mouth of Bayou Lafourche. Traditionally, the Port has been used to support
shelf oil and gas activities, as a support base for the Louisiana Offshore Qil Port (LOOP), for
commercial fishing, for recreational fishing, and for limited amounts of foreign trade. Because of
the Port’s unique geographic location, and because of the Greater Lafourche Port Commission’s
ability to construct necessary infrastructure improvements, Port Fourchon has experienced steady
growth over the past two decades.

Twenty years ago there were only two companies operating at Port Fourchon. Today there are more
than 100, and the number is increasing daily. The overwhelming majority—probably over 95%—of
this growth can be directly attributed to OCS oil and gas activity in the Gulf of Mexico. Until 1996,
the Port was holding its own, so to speak. The Port Commission was able to stay ahead of industry’s
needs for port facilities. Then, seemingly out of nowhere, and certainly not out of the projections of
MMS, came deepwater drilling.

The expansion of the industry into deepwater surprised everyone. We were equally surprised to
discover that geographically, economically and environmentally, there is no better place than Port
Fourchon to conduct the intermodal transfer necessary for the support of this activity. Because of the
larger and deeper draft vessels required, there are very few options along the coast.

This fact became even clearer when Edison Chouest Offshore began constructing the new generation
deepwater supply vessels designed to support deepwater activities. These are nearly 250 feet long
and require a loaded draft of 20 feet instead of the standard 180 foot long, 16 foot draft shelf vessel
that, for years, has been the workhorse of the Gulf.
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This same company realized that larger and more efficient land based facilities would be needed to
accommodate these new vessels. The company has constructed a state-of-the-art $35 million dollar
land based facility at Port Fourchon called C-Port and is starting another larger facility in J anuary.

What does this mean? What impacts does the rapid expansion of deepwater activities have on this
coastal port and our community? Port Fourchon has suddenly become the focal point for intermodal
transfer of goods, services and personnel for the overwhelming majority of deepwater OCS activity.
Every widget, gadget and person needed to develop this “New Frontier” must undergo an intermodal
transfer from an onshore mode of transportation to an offshore mode and vice versa because virtually
everything that goes out comes back forreuse, recycling or disposal. In addition, the Port moves over
6,000 people a week by air to offshore locations.

Oil and gas has consumed us. It is overwhelming. We cannot build fast enough. Companies are
literally fighting for space at our Port.

Our E-Slip Development is a prime indicator of what is happening at this focal point of OCS
activity. The E-Slip Development is sectioned into three phases. Each phase includes approximately
100 acres and a mile of waterfront. When we originally planned this development, we anticipated
that this is all the property Port Fourchon would ever need for future growth. It took 10 years to lease
out the first phase after completion. This was a little faster than we anticipated, but close to schedule.
Construction on Phase II will be competed this spring and it is already 100% leased. We did not
project the construction of Phase IIT until after 2005. However, we have just begun permitting on
Phase IIT and it is already 100% spoken for. Construction, at best, is still two years away.

Tonnages handled at the Port have skyrocketed, increasing 275% in the last five years. Now we
expect them to double again in four years.

A major downside to this boom of activity is its impact on landside infrastructure. Since much of this
activity travels by truck, traffic in general—and especially heavy-load traffic—has increased
significantly through our community as it heads to the Port.

The Port is served by a single two-lane highway which is substandard and extremely susceptible to
flooding and storms. Highways that were built for my grandparents to visit each other on Sunday
afternoons have been used for twenty years to carry the burden of OCS activity. Now they are being
asked to accommodate overwhelming activity associated with deepwater.

Anaccident on the Leeville Bridge clearly portrays this impact. One truck jackknifed, shutting down
the bridge for 34 hours. This trapped 984 vehicles on the south side. Think of the consequences of
such an accident with Grand Isle, Fourchon, 6,000 offshore workers, and thousands of oil and gas
equipment trucks evacuating for a quickly approaching storm. The results could be catastrophic.

Realizing that infrastructure leading to the Port is our weakest link, we embarked on an effort to gain
recognition for this little known problem. It is not just a local or state issue, it is one that has extreme
national significance as well.
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In January of 1997, the Port Commission and other stakeholders formed the LA 1 Coalition with the
mission to construct highway improvements from Grand Isle to U.S. 90. Over $300,000 was raised
the first year to support this effort, and great strides have been made.

Just last week, Senator Mary Landrieu and Robert Hamilton toured the Port. Senator Landrieu sits
on the Energy Committee and Robert Hamilton is the Assistant Secretary of Land and Minerals.
Senator Landrieu is committed to introducing legislation that will allow coastal states to obtain a
greater share of offshore mineral revenues. This could mean an additional hundred million a year for
coastal infrastructure and environmental restoration in Louisiana.

Highways are certainly our most visible focal point impact and perhaps our greatest challenge, but
this sudden influx of activity has caused many stress cracks in our community. We used to walk in
stores and hear French spoken; now it is Spanish. From water shortage to housing shortage, from our
schools to our law enforcement, every facet of our community is impacted.

In June of 1996, I wrote a letter to Mr. Oynes about the impacts of OCS activity on Port Fourchon
and Lafourche Parish. He personally visited me and we discussed my views. He is committed
tofunding a study to document the OCS impacts upon the infrastructure of the Port and Lafourche,

ASSESSING THE IMPACT OF GROWTH IN THE DEEP WATER OIL
INDUSTRY ON THE ECONOMY OF AND PUBLIC SERVICE
PROVISION IN LAFOURCHE PARISH LOUISIANA

Dr. Walter Keithly
Coastal Fisheries Institute
Louisiana State University

Dr. David W. Hughes
Mr. Matthew Fannin
Dr. Jiemin Guo
Department of Agricultural Economics and Agribusiness
Louisiana State University

Recently, oil and gas production in the deep water Gulf of Mexico has unexpectedly increased at a
rapid rate. Exploration and production growth rates in the region are among the highest levels in the
world, as wells are being drilled in deeper and deeper waters in the outer continental shelf (OCS).
Port Fourchon (in southern Lafourche Parish, Louisiana) is the key support facility for the expansion.
While the local economy is benefitting, roads and other local public services are being increasingly
strained.
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The Louisiana Community Impact Model provides a framework for forecasting the economic,
demographic, and fiscal consequences of a particular set of economic changes. Like similar models
developed for other states, it is composed of labor market, input-output, fiscal impact, and public
service impact modules. The model is being used to estimate the impact of growth in the Deep water
off-shore oil industry and Port Fourchon on the economy and on the provision of public services in
Lafourche Parish. Model results will be used to assess whether resulting gains in government
revenue are exceeding increases in the cost of publicly provided services.

Because the port is a support station for OCS production, critical sectors include water transportation
(supply ships and supply ship loading), air transportation (helicopters to oil rigs), and the motor
freight transport sector (also critical to the public service impact). Especially important is the
ongoing construction at the port that has been and is required to support the expansion of these
sectors at the port. Also, it is important to estimate future levels of OCS activity and the resulting
impact on these critical sectors of the Lafourche Parish economy.

Preliminary results from an input-output model of Lafourche Parish indicate the possible
contribution to the local economy of growth in key sectors. Output multipliers show change in output
across the entire economy for a one-dollar change in output for a given sector of the economy. Type
I multipliers generated by input-output models show such effects when household spending effects
are excluded. For Lafourche Parish, the output multiplier has been estimated at 1.2238 for
construction, at 1.1976 for Motor Freight Transport and Warehousing, at 1.1743 for Air Transport,
andat 1.3352 for Water Transportation. Given levels of ongoing activity at the port, these multipliers
indicate that the impact of the OCS oil industry on Port Fourchon and on the Lafourche Parish
economy will continue to be substantial.

The expansion of Port Fourchon on locally provided public services can also be expected to be
substantial. In a separate part of the study, the growth in truck traffic from Port Fourchon for
Louisiana Highway 1 was estimated. The highway is the only major transportation corridor to the
port. Estimated growth in truck traffic was shown to have a substantial impact on the quality of
service provided by the road. As a result, improvements in Louisiana Highway 1 are probably
warranted.

Ongoing work for the project included continued improvement in the parish input-output model. The
labor market component, fiscal impact component, and public service impact component of the
Community Impact Model are currently being constructed. Further, projected levels of activity in
the OCS and resulting future expansion of economic activity in Lafourche Parish are also being
assessed. When completed, the model will be used to draw inferences concerning local benefits and
costs of the rapidly expanding offshore oil industry.
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MIGRATION AND COMMUTING IN LOUISIANA’S COASTAL AREAS

Dr. Joachim Singelmann
Departments of Sociology and Rural Sociology
Louisiana State University

The work schedule specific to offshore oil and gas drilling activities in the Gulf of Mexico
(GOM)—one or more weeks at work in the GOM followed by one week or more at home—permits
workers from quite distant places to commute to work rather than moving their families through
permanent migration to coastal parishes. Research has shown that most families would prefer not
to migrate if they have the same economic and social opportunities at their place of residence. Since
the work schedule specific to offshore oil and gas drilling requires only about two round-trip
commutes per month, it can be expected that many families with offshore workers substitute
commuting for more permanent migration. If that were indeed the response of families with offshore
workers, the rate of net immigration—which is traditionally used as an indicator of economic
development of an area—would underestimate the development potential, for it would take no
account of the substitution effect of commuting. It is the purpose of this presentation to shed some
light on these expectations.

Our analysis of commuting in Louisiana shows a substantial increase: during the period 1960-90,
the number of commuters increased from 60,000 to over 200,000. This increase is not merely a
function of a growing labor force in coastal areas, but rather a reflection of a larger reliance of the
coastal economy on commuters. While commuters in 1960 accounted for 16.1 percent of total
employment in Louisiana’s coastal areas, they made up almost one third of all workers in 1990.

The importance of commuting for meeting labor demand is even more important for the mining
industry in coastal areas (which includes offshore oil and drilling activities). Our estimates from the
1980 and 1990 censuses show that commuters made up 47 percent of all mining workers in
Louisiana’s coastal areas, compared with 30 percent for all industries combined. In 1990, more than
one half of all mining workers in coastal areas were commuters (32 percent for all industries
combined).

Our analysis also examined the distance traveled by commuters. Do commuters come from adjacent
parishes, or do they travel long distances? This question is important, for it has implication for
possible consumption on the part of commuters. If commuters reside in adjacent parishes, they can
be expected to purchase more goods at their place of work than if they come from more distant
places. According to our estimates, commuters from adjacent parishes outnumber commuters from
places farther away, which is to be expected. However, this gap has been steadily narrowing since
1960. While in that year 83 percent of all commuters to coastal areas resided in adjacent parishes and
17 percent in more distant places, this breakdown changed to 65 percent and 35 percent, respectively.
These estimates illustrate that commuting not only has become more important in coastal areas for
meeting the labor needs of those areas, but that the coastal areas increasingly draw commuters from
places that are farther away from the coast. In several parishes, commuters from non-adjacent



241

parishes account for over 70 percent of all commuters; these parishes include LaFourche, St.
Bernhard, and St. Mary.

To get a better estimate of the distance traveled by commuters, we computed the distance between
all counties in the United States, using county mid-points as measurement center for all residents in
a specific county. Given those county-to-county distance computations, we estimated the average
distance for all commuters in Louisiana. As expected, the average distance for commuters to coastal
areas is greater than the distance for commuters to non-coastal areas, and commuters with jobs in
the mining industry, on average, travel greater distances than commuters with jobs in other
industries. Specifically, the average distance traveled by commuters who have mining jobs in coastal
areas was 71 miles (one way) in 1980, compared to 42 miles for non-mining commuters to coastal
areas. Although the average commuting distance decreased slightly by 1990, the distance differential
between mining and non-mining commuters in coastal areas remained the same.

We also examined the distribution of distance patterns for the various groups of commuters. Our
estimates show that for both 1980 and 1990, about one half of all commuters with jobs in the mining
industry in coastal areas travel 40 miles (one way) or more; about 20 percent of these commuters
travel more than 80 miles (one way) between residence and work.

These findings raise questions about a number of implications:

a. Consumption. Given the importance of commuters for meeting the labor needs in coastal
areas, especlally for the mining industry, research needs to be conducted into their
consumption patters. How much money do these commuters spend in coastal areas compared
to residents of coastal areas? Is there a difference in spending patterns between commuters
from adjacent parishes and those from more distant places?

b. Taxation. As with consumption, the importance of commuting in coastal areas requires a
detailed examination of this specific composition of the labor market regarding its
implication for taxation.

¢. Infrastructure. The issues of consumption and taxation need to be analyzed in the context of
the burden on infrastructure. To the extent that commuters require less infrastructure (e.g.
schools, social services, hospitals and medical services), their lower contribution to the area’s
tax base may be less consequential for the fiscal health of coastal communities.

d. OCSimpact. The findings regarding the importance of commuters in coastal areas, especially
with regard to the mining industry, indicate that migration is not a sufficient proxy to
estimate the impact of OCS gas and oil activities. Instead, OCS activities affect communities
far away from coastal areas through the process of labor commuting.

e. Economic stability. To the extent that much of the labor needs of the oil and gas industry in
coastal areas are increasingly met by commuters, this labor recruitment pattern might provide
the necessary flexibility for coastal communities to avoid the cycle of boom and bust that
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characterized many communities in the past. Should the labor demand in these communities
decrease, much of that decrease might be reflected in less commuting, thereby softening the
impact of any industry downturns on unemployment of the coastal population.
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INTRODUCTION: PURPOSE AND REGULATORY REQUIREMENTS

Mr. Nicholas Wetzel
Minerals Management Service
Gulf of Mexico OCS Region

The following is an overview of the purpose and need for a sea floor monitoring program.

The Minerals Management Service (MMS) develops and includes mitigative measures or reminders
of lease stipulations in the environmental documents that are prepared to assess the effects of
proposed activities in the Gulf of Mexico OCS Region. Examples of these activities include mineral
exploration and extraction operations, decommissioning of offshore structures, disposal of naturally
occurring radioactive materials (NORM), pipelining activities, and geological and geophysical
activities. Areas of biological and archaeological concern require protection from the potential
effects of the proposed activities. These areas may include:

* Topographic features (Flower Garden Banks National Marine Sanctuary)
* Chemosynthetic communities

* Pinnacles or other live bottom areas

* Endangered, threatened, and protected species and their habitat

» Refuges and wilderness areas

» National sea shores

= Prehistoric and historic archaeologic resources

+ Artificial reef designated areas and sites

Presently, the MMS imposes certain mitigation in the environmental documents we prepare,
primarily Categorical Exclusion Reviews (CERs) and Fnvironmental Assessments (EAs), to
minimize or preclude impacts from proposed operations. These mitigation typically require
avoidance or use of a Remotely Operated Vehicle (ROV). On rare occasions, diver testing is
employed when there is the potential for direct impact to biological or archaeological features.

Other mitigation provides specific guidance for controlling emissions where air quality exemption
levels are an issue, or when the development or modification of a Site-Specific or Regional Oil Spill
Contingency Plans occurs.

The MMS, in order to ensure safety and environmental protection, has the authority under 30 CFR
250.33 (o) for Exploration Plans, and 30 CFR 250.34 (s) for Development Plans, to require operators
to conduct various monitoring programs. More specific guidance to operators has been and can be
provided through Notice to Lessees (NTLs), Letters to Lessees (L'TLs), and Lease Sale
Environmental Impact Statements (EISs). Presently, monitoring programs can be initiated through
NTL 88-11 for chemosynthetic communities, NTL 92-02 for site clearance, the Live-Bottoms (Low
Relief) stipulation, and the Live Bottom (Pinnacle Trend) stipulation.
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More recently, the Government Performance and Results Act of 1993, as amended in 1997 requires
federal agencies to report on their performance in terms of measuring “Outcomes” that result from
their activities, rather than outputs. Or more specifically, how effective is MMS in ensuring
environmentally sound OCS operations.

Although many environmental effects are difficult to measure, it is the responsibility of the MMS
to ensure OCS operations are carried out in an environmentally sound manner.

The initial phase of the MMS Monitoring Program will focus on expanding compliance monitoring;
first, by requiring operators to demonstrate compliance with avoidance requirements by providing
As-built maps showing anchor locations with their construction reports; secondly, through field
checking by MMS personnel to verify that protected features were avoided using high resolution
side-scan sonar and/or MMS divers.

A pilot project was initiated in 1997 to test the effectiveness of these measures of evaluating the
condition of the sea floor. Dr. Jack Irion will describe the methods and projects undertaken during
this pilot project.

Nicholas Wetzel is Supervisor of Unit II, Environmental Operations Section of the Minerals
Management Service’s Gulf of Mexico OCS Regional Office. His graduate work (University of
California, Fresno: MS 1978) addressed the paleoecology and carbonate petrology of a Devonian
stromatoporoid reef at Mountain Springs Summit, Nevada. He has been involved with conducting
post-lease environmental reviews for the MMS since 1996. Prior to his work with MMS, he spent
18 years with the U.S. Bureau of Mines where he performed hundreds of pre-feasibility studies of
mineral properties, which included reserve/resource estimation, mine engineering and design,
metallurgical engineering and design, cost estimation, and mineral economics. He served as advisor
to the Senate subcommittee for Energy and Minerals during the California Desert Conservation Act
hearings and has provided expert testimony in validity hearings and other mineral related litigation,

THE WHAT, WHERE, WHY, AND HOW OF MONITORING THE SEA FLOOR

Dr. Jack B. Irion
Minerals Management Service
Gulf of Mexico OCS Region

The MMS” Pilot Seafloor Monitoring Project provides tangible evidence of whether or not we’re
doing a good job in extracting hydrocarbons from beneath the sea in a way that preserves the quality
of the underwater world. The following are the goals behind the Project, the methods we used to
accomplish these goals, and a brief summary of this year’s investigations.
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MMS is charged with the responsibility of developing mineral resources on the outer continental
shelf in an environmentally sound manner. This includes protecting marine mammals from harm
during platform removals, preserving air quality by limiting the amount of emissions from offshore
platforms, and protecting our coastlines from oil spills. These are all areas that are continually
monitored, not only by MMS, but also by the Environmental Protection Agency, National Marine
Fishery Service, and the operators themselves.

What is harder to monitor, because it is out of view, is the condition of the sea floor itself. Few
people may, in fact, realize that the floor of the Gulf of Mexico is not just a featureless plain of sand
and mud but includes spectacular coral reefs like the Flower Gardens, rocky outerops pushed to the
surface by salt domes, and ancient reef systems that formed during the last Ice Age when the
continental shelf was dry land. These features are home to diverse variety of life ranging from tiny
bristle worms to whale sharks. Even in the deep ocean, the sea floor is home to many unique species,
including the methane-synthesizing “ice worms” only recently discovered.

0il and gas development has the potential to effect the sea floor habitat in a variety of ways, but the
most dramatic form comes during the laying of pipelines and the construction and removal of
platforms. The large anchors that are used by pipeline lay-barges and construction barges can weigh
up to 5 tons, can be dropped dozens of times during a single project, and frequently can be dragged
for hundreds of feet, furrowing the sea floor like a gigantic knife. Compared to the relatively limited
impact of a pipeline trench, these anchor scars have the potential for causing considerable damage
to fragile sea floor habitats and other protected features such as historic shipwrecks. For some time
MMS has required operators to avoid these features with their anchors, but no means existed to
demonstrate compliance. The Environmental Operations Section was tasked with developing a
program to test industry compliance and to gauge the effectiveness of MMS mitigations in protecting
sea floor features.

The use of 2 Remotely Operated Vehicle (ROV) carrying a video camera was initially discussed.
However, while these are wonderful tools for documenting specific targets, those of us involved in
shipwreck research argued that they were too limited in their view range to make them effective
search tools if you didn’t know the precise location where damage might have occurred. They also
are expensive, often require a good sized operating platform with a lifting boom, and are of limited
usefulness in areas with strong currents and turbid waters.

Operating under the current government philosophy of doing more with less, we opted instead for
a highly portable side-scan sonar system that could be operated from virtually any vessel witha 12-
volt power source. The device consists of the towfish, 200 meters of cable, and a special board that
mounts in a standard PC. In this case, the PC is ruggedized and splash-proofed, but it’s basically just
a 486 running Windows.

The side-scan sonar bounces sound off objects and measures its rate of return to image objects much
the same as a camera uses light. The higher the frequency of the sound source, the more times an
object is “pinged” and the greater the resolution is of the image. After a considerable amount of
research, MMS procured a Marine Sonics 600 kHz sonar. By comparison, the standard sonar in use
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in the Gulfis only 100 kHz. This same equipment, incidentally, is now being installed in the Navy’s
Nuclear Research Sub, NR-1. MMS had it first.

We had a number of requirements in selecting the tool to be used on this initiative, but the principal
one was the ability to obtain good quality, highly detailed images of sea floor features. This test
image around a dock shows fallen pilings and even automobile tires. We also wanted to be able to
use this equipment in a wide variety of depths yet still keep it light and easily manageable by two
people. We limited ourselves to the phototropic zone of 300 feet, the depth of the pinnacle features
on the edge of the shelf break that are an important biological resource. This allowed us to store the
necessary 200 meters of cable on a small reel without requiring special davits or winches. This depth
limit allows us to image nearly all the sea floor features that MMS seeks to protect by stipulation
except chemosynthetic organisms, which only occur below 400 meters.

Another important criterion of the device was to be able to image small objects on the sea floor. We
felt this would be a useful tool for verifying site clean-ups after structure removals. The 600 kHz
side-scan clearly images things as small as crab traps and even bicycles.

The Pilot Project was intended from the beginning to examine actual oil and gas development
projects where MMS had invoked an avoidance mitigation. Avoidance mitigations are used to
protect biological and archaeological features on the sea floor. By directing industry to avoid these
features, the impact of the project on the environment is “mitigated,” that is to say, lessened or
eliminated. Our task, then, was to examine several construction projects where industry had been
directed to avoid effecting biological and archaeological features and see if they, in fact, had done
s0. We were determined to look at each of the major kinds of features that MMS protects by
stipulation or regulation. This will include the Pinnacle Trend in Main Pass, Sonnier Bank in
Vermilion 305, and a possible shipwreck in High Island 108.

The first features to be examined were the Pinnacle Trend in Main Pass and Viosca Knoll. The
Pinnacle Trend is a region of low-relief rocky areas and major carbonate pinnacles at the outer edge
of the Mississippi-Alabama Shelf between the Mississippi River and the De Soto Canyon. These
hard-bottom features provide a large surface area for the growth of sessile invertebrates and attract
Jarge numbers of fish. Mr. Tom Yourk, the marine biologist on the team, presents our findings in the
Pinnacle Trend during the next presentation.

Another important biological feature that enjoys MMS protection is the topographic highs formed
by sedimentary rocks pushed above the surrounding sea floor by salt domes in the Central Gulf.
These features form offshore banks such as the Flower Gardens and Stetson Bank, which are now
designated as National Marine Sanctuaries, as well as 18 other banks. One of the most significant
of these is Sonnier Bank, where the MMS Scientific Dive Team has spent two seasons gathering
important data to characterize this resource. Mr. Terry Dempre, staff geophysicist, will describe the
results of the 1997 survey in this session.
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Since we are based in New Orleans and firmly grounded in the philosophical concept of lagniappe,
we also were happy to jump on an opportunity to join a joint NOAA/MMS sponsored expedition to
the Flower Gardens National Marine Sanctuary.

Although this investigation was not part of our original proposal to management, it gave us an
opportunity to test the equipment over an extremely rough and irregular bottom, in this case, to see
if we could use the side-scan to detect damage to the coral. We found that it was very difficult to
distinguish impacts to the coral. On the other hand, the side-scan is very useful for mapping the
morphology of the Bank. NOAA biologists were particularly interested in being able to accurately
map these sand flats, which could address questions about the formation and development of the
Flower Gardens.

Another major concern of MMS is the protection of archaeological resources, particularly historic
shipwrecks. Before any well is drilled or pipeline is 1aid, industry is required to conduct their own
remote sensing survey of the lease block to locate potential archaeological resources. These are likely
to be reported to us only as small areas of anomalous magnetic disturbances or unidentified side-scan
sonar targets that may be indicative of a shipwreck. Since we usually don’t know from these data
whether it’s a historic shipwreck or not, industry is asked to either dive on the site and 1dentify it,
or avoid it. Usually they opt to avoid the area. This year’s test project looked at just such an area in
High Island to see how well industry did in avoiding these features. Dr. Rik Anuskiewicz, MMS
senior staff marine archaeologist, reports on these findings.

A number of other opportunities arose to use the side-scan equipment to expand our knowledge of
historic resources in the Gulf of Mexico. Returning to Biloxi following the Pinnacle survey, we
documented a historic steamship off Homn Island, Mississippi (Figure 1E.1). This wreck was
unknown to the Mississippi state archaeologist although under the Historic Shipwreck Protection
Act, it is state property. We were able to provide them with exact coordinates and detailed images
of the wreck.

The side-scan also was extremely useful in documenting a previously unknown wreck in High Island
Area, the New York, which sank in a storm in 1846. The discovery of this wreck, which our records
had indicated was in the Vermilion area, allowed us to release 9 block from the 50-meter survey
requirement, resulting in a savings to operators of nearly $400,000.

An interesting feature of the wreck is its steam engine, a rare crosshead type. Ironically, this block
had been surveyed by industry using a 100 kHz sonar and no evidence of the shipwreck was found.

Another potential use for MMS’ side-scan sonar is to assist the Field Operations Section in verifying
compliance with site clean-up and operational issues. During the 1997 season we investigated sub-
sea connections in the Grand Isle area and structure removals in West Delta 33 and West Delta 42.

The FY97 pilot project accomplished even more than was originally planned. Side-scan images were
collected in several pipeline construction areas within the biolo gically-stipulated Pinnacle Trend
Area offshore of Mississippi and Alabama. Also side-scan data was collected on protected biological
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Figure 1E.1.  Side-scan image of a historic steamship off Horn Island, Mississippi.

topographic features at Stetson and Sonnier banks, and at the Flower Gardens banks. Although the
MMS pilot project observed some evidence of seafloor damage to protected biological features, in
most cases it appeared that the oil and gas industry had complied with MMS recommended
avoidance measures. Submerged archaeological features also were documented using the high
resolution side-scan sonar system. A historic side-wheel steamship with an intact “walking beam”
engine was documented off the coast of Mississippi. Another steamship, the New York (wrecked
1846), which was one of the first vessels to trade with the Republic of Texas, was investigated in an
active lease block approximately 50 miles southeast of Galveston, Texas. This work was
instrumental in establishing appropriate protective measures for these two significant historic sites
with respect to oil and gas exploration and development.

In addition to fulfilling the needs of the MMS, the Seafloor Monitoring Pilot Project has provided
an opportunity to form cooperative research partnerships with other agencies and institutions to
achieve common research goals. Several monitoring projects were joint, cost sharing ventures with
other state, federal, and private organizations, including NOAA, Texas A&M University, the New
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Orleans Aquarium of the Americas, and the State of Florida, Bureau of Archaeological Research.
Based on the success of the first year of the Seafloor Monitoring Project the MMS GOMR has been
funded another year to continue their monitoring efforts. The FY98 monitoring studies and
forthcoming recommendations by the MMS GOMR, will help to develop offshore mineral resources
in an environmentally sound manner.

Dr. Jack B. Irion joined the Minerals Management Service, U.S. Department of the Interior, in
August 1995, with the title of Marine Archaeologist. Prior to joining the MMS, Dr. Irion served as
Vice President for Nautical Archaeological Services with the consulting firm of R. Christopher
Goodwin & Associates, Inc., in New Orleans, Louisiana. For over 15 years, Dr. Irion provided
archaeological consulting services to the Baltimore, Charleston, Mobile, New Orleans, Pittsburgh,
Philadelphia, Savannah, Vicksburg, and Wilmington Districts of the Corps of Engineers, as well as
to the Maryland Port Administration, and the State of Tennessee. Dr. Irion received his B.A. (1974)
and M.A. (1977) in Archaeological Studies from The University of Texas at Austin. He was awarded
his Ph.D. from the Institute of Latin American Studies of the University of Texas in 1991. During
his career, Dr. Irion has specialized in conducting remote sensing surveys for shipwrecks, which
succeeded in locating such historically significant vessels as the C.S.S. Louisiana, the sailing barque
Maxwell, and the steamboats Princess, and Kentucky. In addition, he has directed numerous diving
mvestigations on historic shipwrecks, including the steamship Columbus and the Civil War gunboats
Tawah and Key West. Most recently, he has participated in MMS investigations of the Civil War
vessel U.S.S. Harteras and the steam packet New York.

MONITORING SEA FLOOR DAMAGE IN THE PINNACLE
TREND MAIN PASS AREA

Mr. Tom Yourk
Minerals Management Service
Gulf of Mexico OCS Region

INTRODUCTION

The MMS is charged with leasing offshore tracts to industry for oil and gas exploration and
development. This responsibility is accompanied by a mandate to minimize environmental impacts
associated with these activities and to protect areas of significant environmental importance.
Environmental protection is accomplished with the imposition of a variety of lease stipulations,
mitigations, advisories, and reminders. These measures usually require site specific conditions, such
as avoidance of specific features or other requirements.
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LIVE BOTTOM (PINNACLE TREND) STIPULATION

A region of topographic relief, known as the “pinnacle trend,” is located in the northeastern portion

of the Central Gulf of Mexico Planning Area and northwest portion of the Eastern Planning Area.
This region is at the outer edge of the Mississippi-Alabama shelf between the Mississippi River and
DeSoto Canyon. About 70 lease blocks are characterized as “ pinnacle trend.” The pinnacles are a
series of topographic irregularities with variable biotal coverage, which provide structural habitat
for a variety of pelagic fish. The pinnacles appear to be carbonate reefal structures in an intermediate
stage between growth and fossilization. The “ pinnacle trend,” region contains a variety of features
from low-relief rocky areas to major pinnacles, as well as ridges, scarps, and relict patch reefs. The
heavily indurated pinnacles provide a surprising amount of surface area for the growth of sessile
invertebrates and attract large numbers of fish. Additional hard-bottom features are located nearby
on the continental shelf, outside the actual pinnacle trend.

The features of the pinnacle trend offer a combination of topographic relief, occasionally in excess
of 20 m, and hard substrate for the attachment of sessile organisms and, therefore, have a greater
potential to support significant live-bottom communities than surrounding areas on the Mississippi-
Alabama Shelf. This potential to support live-bottom communities has made these features a focus
of concern and discussion. The “ pinnacle trend” is classified as a live bottom under the definition
in the lease stipulation.

The Live Bottom (Pinnacle Trend) Stipulation is intended to protect the pinnacle trend and the
associated hard-bottom communities from damage and, at the same time, permit the exploration and
development of oil and gas resources.

The stipulation reads as follows:

Live Bottom (Pinnacle Trend) Stipulation (Central Planning Area)

(To be included only on leases in the following blocks: Main Pass Area, South and East
Addition Blocks 190, 194,198, 219-226,244-266, 276-290; Viosca Knoll Area Blocks 473-
476, 521, 522, 564, 565, 566, 609, 610, 654, 692-698, 734, 778.)

For the purpose of this stipulation, “live bottom areas™ are defined as seagrass communities:
or those areas which contain biological assemblages consisting of such sessile invertebrates
as sea fans, sea whips, hydroids, anemones, ascidians, sponges, bryozoans, or corals living
upon and attached to naturally occurring hard or rocky formations with rough, broken, or
smooth topography; or areas whose lithotope favors the accumulation of turtles, fishes, and
other fauna.

Prior to any drilling activities or the construction or placement of any structure for
exploration or development on this lease, including, but not limited to, anchoring, well
drilling, and pipeline and platform placement, the lessee will submit to the Regional Director
(RD) a live bottom survey report containing a bathymetry map prepared utilizing remote
sensing techniques. The bathymetry map shall be prepared for the purpose of determining
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the presence or absence of live bottoms which could be impacted by the proposed activity.
This map shall encompass such an area of the sea floor where surface disturbing activities,
including anchoring, may occur.

Ifitis determined that the live bottoms might be adversely impacted by the proposed activity,
the Regional Director (MMS) will require the lessee to undertake any measure deemed
economically, environmentally, and technically feasible to protect the pinnacle area. These
measures may include, but are not limited to, the following:

+ the relocation of operations; and
+ the monitoring to assess the impact of the activity on the live bottoms.

EFFECTIVENESS OF THE LEASE STIPULATION

The sessile and pelagic communities associated with the crest and flanks of the pinnacle and hard-
bottom features could be adversely impacted by oil and gas activities if such activities take place on
or near these communities. For many years, the stipulation has been made a part of leases on blocks
with or near these biotic communities to mitigate to the greatest extent possible. This stipulation
serves to protect these valuable and sensitive biological resources.

Activities which involve a possible physical perturbation (particularly anchor movement or
placement) to localized pinnacle areas are expected to cause substantial damage to the pinnacle trend
environment. These activities have the potential to destroy some of the biological communities and
damage one or several individual pinnacles. The most potentially damaging of these are the impacts
associated with mechanical damages that may result from anchors. However, the action typically is
judged to be infrequent because of the limited operations in the vicinity of the pinnacles and the
small size of many of the features. Minor impact is expected from large oil spills, blowouts, pipeline
emplacement, muds and cuttings discharges, and structure removals. The frequency of impacts to
the pinnacles is believed to be rare, and the severity is believed to be slight because of the
widespread nature of the features.

The stipulation requires that a survey be done to encompass the potential area of proposed surface
disturbance and that a bathymetry map depicting any pinnacles in the vicinity be made from this
survey. By identifying the individual pinnacles present at the activity site, the lessee would be
directed to avoid placement of the drilling rig and anchors on the sensitive areas. Thus, mechanical
damage to the pinnacles is eliminated when measures required by the stipulation are imposed.

The question then remains: HOW EFFECTIVE IS THIS STIPULATION? To answer, it is necessary to have
an effective monitoring program. Effective monitoring would consist of a means to identify physical
damage to pinnacles, cover large sea floor areas and be maintained in a cost effective manner. To
accomplish “effective monitoring” MMS has used the latest technology, called a Sea Scan PC. This
side-scan sonar system consists of a 600 kHz tow fish operated with a customized portable PC,
appropriate software, and GPS location system. The whole system is very portable and can be
operated by two or three people.
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In summary, a high resolution 600 kHz side-scan sonar was employed to image the sea floor along
predetermined track lines. A Trimble NT200D Differential Global Positioning System (DGPS)
provided positioning control with accuracy of +/-10 meters. The DGPS was linked to the Marine
Sonic side-scan to link the acoustic imagery to real-time positioning data. Because of water depths
of up to 300 feet in some project areas, the survey could be run no faster than one knot in order to
fly the side-scan fish approximately 5 meters off the sea floor. In addition, a depressor vane and an
additional 20 pounds of ballast were added to tow the fish in these depths. Most of the survey was
conducted at 75-meters per channel for a total coverage of a 150-meter survey swath width. The
instrument performed well, and acquired detailed acoustic images even in 300-foot depths. Details
of this system are presented in another paper covering this subject. Suffice it to say that the system
is state-of-the-art and provides a detailed leve] of resolution exceeding previous systems. Side-scan
images can also be converted to standard graphic format and examined in any of the several graphic
software programs available for PC use.

SURVEY DATA

To test this system and assess its suitability in our monitoring effort, we conducted a sample survey
in the Main Pass Area. The objective of this operation was to inspect the sea floor in the vicinity of
a sample of MMS-stipulated projects and other features of interest for evidence of adverse impacts
resulting from MMS-permitted actions. A secondary objective was to collect high-resolution images
of sea floor features. Investigated sites in the Pinnacle Trend included three parallel pipelines in
MP224 and MP249, an 8-inch gas pipeline in MP262 and MP281, and work barge anchors at a
structure in MP 252. Other inspected features include a structure removal in MP 160, an artificial reef
in MP166 (erroneously reported to MMS as a potential historic shipwreck), and a historic steamship.
The results of the survey were recorded on a series of slides that show the following:

* the sample area in Maine Pass;

« side-scan images of various types of pinnacles (typical, flat-top, and boulder);
» the “smoking gun” anchor scar in close proximity to pinnacles; and

» typical biological assemblages associated with pinnacles.

Figure 1E.2 shows the pinnacles and the “smoking gun” anchor scar found at Main Pass 224. We
also have images showing anchor scars in close proximity to pipe lines. However, it's not known
whether the pipe lines were constructed before or after the anchor scar.

CONCLUSION

Clearly, the anchor scar observed close to the pinnacles represents the potential for damage. Since
this example was found during our first and limited survey, it indicates a concern for stipulation
violation and possible ongoing and future damaging activity in the pinnacle trend area. Future
surveys will provide more and better information, but, for the moment, data suggest a definite need
for additional survey and observation.
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The side-scan sonar imaging system will serve as a very useful tool in our efforts to ensure
compliance with all the lease stipulations especially those pertaining to topographic features such
as the pinnacle trend area.

Tom Yourk is currently an environmental scientist in the Minerals Management Service Leasing and
Environmental Operations Section where he is involved with endangered species issues, database
management, and offshore environmental monitoring using side scan sonar. Prior to this, he worked
on environmental remediation for closed military bases under the Base Realignment and Closure Act
with the U.S. Army and U.S. Air Force. He also worked with the U.S. Army Corps of Engineers in
both the Planning Division and Regulatory Branch where he was involved with federal project
environmental planning and 404 wetland permits respectively.

ENVIRONMENTAL CHARACTERIZATION OF SONNIER BANK

Mr. Terry Dempre
Dr. Ann Scarborough Bull
Minerals Management Service
Gulf of Mexico OCS Region

INTRODUCTION

Sonnier Bank, located in Vermilion Area Block 305, resulted from reef development on outcropping
rocks related to a piercement salt diapir. During the Jurassic period, thick salt deposits were formed
by the evaporation of shallow seas across what is now the Gulf of Mexico. In subsequent times, large
amounts of river transported sediments were deposited over this salt layer. The pressure of this
overburden, along with the buoyancy of the relatively less dense salt, forced movement of salt bodies
up towards the earth’s surface and in some cases, through it. Such is the case at Sonnier Bank where
a salt dome and related faulting have deformed and moved Pleistocene Age rock beds to an exposed
position at the earth’s surface (Figure 1E.3).

Climate changes during Pleistocene glacial periods led to a 300-feet or more drop in sea level
resulting in the exposure of the rock beds at Sonnier Bank to erosion by wind and running water. The
exposed central portion of the salt dome collapsed and the less resistant rock beds eroded away
leaving the present situation of hard rock pinnacles rising from the 200-feet water depth of the sea
floor to 75-feet below the water surface. These pinnacles originate from the upthrown sides of faults
associated with the salt dome (Figure 1E.4). The pinnacles vary in size and depth and several are
within depth limits accessible to dives (Figure 1E.5). In September 1997, Minerals Management
Service led an expedition to investigate two of these structures. Minerals Management Service’s
Dive Team members made 14 dives to extensively photograph and video the geologic features. The



257

L Be s e e 7N
1 ol ket o gty “wnhl«-—uq-ﬂfw b
N g g i, AR

-tdr.w-ﬁ‘.nu_..m R

A,
e

. .
Tl r e e e ! 1 W il a0 (
h ., 2

‘g‘.im”"' b N'g:“;-;-d_u

i

oo oy
=
o
o’ 4
g ‘.\m..m"f""fﬂ“
A s 4

g ot 48 e

loow
b i f
-1

Figure 1E.3. Seismic response of Sonnier Bank salt dome.



Figure 1E.4. Three-dimensional view of Sonnier Bank. The central part of the dome was heavily
eroded during periods of subaerial exposure. The area shown is three miles wide and
three miles long.
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Figure 1E.5. Low energy seismic outline of Sonnier Bank. Note change in scale from previous
illustrations.

outcropping beds exhibit dips of 45 degrees to 90 degrees and are composed of consolidated silts,
clays, and sands. Thickness ranges from <1 inch to 1 foot (Figure 1E.6). Representative rock samples
were collected and will be analyzed for mineral content and fossil age dating. A detailed side scan
sonar survey was conducted over the area to aid interpretation of the complex structural relationships
among the outcrops.

Salt domes are hydrocarbon production rich structures. The Vermilion Block 318 Field, on the south
flank of the Sonnier dome, has several wells producing gas from Pleistocene age sands. Rock
samples from Sonnier Bank will be correlated with the same age rock found in these wells.

The ongoing study of Sonnier Bank provides an opportunity to collect and analyze outcropping rocks
on the floor of the Gulf of Mexico, thus contributing to a better understanding of salt movement and
resulting effects on surrounding rock beds. These rocks also constitute the preserved sedimentary
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Figure 1E.6. Exposed rock beds at Sonnier Bank. These beds were deposited horizontally and
subsequently displaced to a vertical position by the action of the rising salt dome. The
beds range from less than one inch to several inches in thickness.
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record of events resulting from changing sea levels. This information can be used to reconstruct the
environment in which the sediments were deposited, helping in the prediction of the distribution of
potential reservoir sands throughout the area. This is a vital step in the process of determining fair
market value for lease tracts.

BRIEF DESCRIPTION OF THE LIVING RESOURCES AT SONNIER BANK

Sonnier Bank is a set of 8 pinnacles all within a single lease block, Vermilion 305, offshore in the
Gulf of Mexico. We have identified a number of what we call topographic features (about 28) in the
Gulf that rise up out of the surrounding mud/clay bottom. These features, of which Sonnier Bank is
one, are all of greater biological importance, diversity, and interest than the surrounding seafloor
areas. Banks in the Northern Gulf range from the Flower Garden Banks, which are now a National
Marine Sanctuary, to features that are far less special for any number of reasons—Ilow vertical relief,
high sedimentation area, etc. MMS protects all of the identified features with stipulations that are
attached to the lease at the time of the sale.

Sonnier Bank is an extraordinary place, but because of its out-in-the-middle-of-nowhere location,
it is rarely visited. Prior to MMS’s assessment of Sonnier Bank during 1996 and 97, the most recent
scientific description, research also funded by MMS, is superficial and dates from 1974. The public
interest in expanding Marine Sanctuaries, MMS's responsibility to adequately protect this place, and
the fact that it was leased by Amoco in 1996, acted as a stimulus for MMS scientists, working
through the MMS Dive Program, to go see it first hand. MMS put together a scientific effort to
examine Sonnier Bank during 28 June—4 July1996 and 29 September—3 October 1997. We evaluated
and assessed the feature and all aspects of the biota to ensure that we afford Sonnier Bank the
protection level that it warrants. We specifically mapped the features and observed the living biota.
We could of course then speak with some direct knowledge when interacting with any interested
parties, industries or environment groups.

The sponge fauna on Sonnier Bank was particularly well represented, with more varieties than divers
could distinguish. Large barrel and vase type sponges dominated the landscape. Tube sponges and
upright finger sponges were not found at Sonnier Bank. Numerous other species of ball, vase, and
encrusting sponges were considered either common or abundant at Sonnier Bank. Brilliant-orange
elephant ear sponges so abundant at the Flower Gardens Banks were also common at Sonnier. Black
ball sponges , a preferred food of many angelfish and sea turtle species, were also conspicuous at
Sonnier. The touch-me-not sponge was the dominant sponge, but because it grows very close to the
substrate it is not as noticeable. Divers experienced great discomfort after the first encounters with
this aptly named species that made installing the mooring buoy and mapping station quite difficult.

Cover on Sonnier Bank was variable but extremely high, probably 70%, and was dominated by fire
coral, brown algae and in some places parchment tube worms. The species and abundance of algae
indicate that waters over Sonnier Bank are clear and relatively sediment free during all seasons.
Although coastal rivers and sediments do not seem to affect Sonnier Bank, the lack of hard corals
indicates that temperatures do fall below 68 F during the winter time. With the exception of long-
spined sea urchins and sea cucumbers, enchinoderms (starfish, etc.) did not appear to be an important
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invertebrate group. The few species that were encountered likely play a significant role in affecting
benthic community structure. Decapod crustaceans were probably not well represented, but the size
of the specimens in relation to the Bank made them very conspicuous. Spiny and slipper lobster were
likely at their maximum size by measurement. Slipper lobster probably weighed several pounds each.

Sonnier Bank has a surprisingly high density and diversity of fish. The community numbered over
100 species representing all trophic guilds. In all, 9 orders and 36 families of fish have been recorded
at Sonnier Bank. Numerically dominant species included the planktivorous creole fish that is also
common on bluewater offshore platforms in the Gulf. Reef fish such as the queen angelfish appeared
to be unusually large. This trait is also common of angelfish at Stetson bank and may be due to the
abundance of sponges on the banks, a preferred food item of angelfish, and a lesser degree of
competition for that food. Reef fish species are food specialists and extremely faithful to location.
The bright coloration and good condition found on all fish species at Sonnier Bank indicates a well-
fed relatively unstressed population located in waters of very high quality and stable circumstances.
The reef fish community was represented by nocturnal as well as diurnal species. The strong
representation of reef fish species at Sonnier compares favorably with the Flower Garden Banks and
Stetson Bank fish assemblages.

Several stingrays were evidently in residence during early summer at Sonnier Bank. All of the fish
species including the stingrays were exceedingly tolerant of humans and were easily approached.
These rays were full grown with tails measuring close to 10 feet in length. They may have been
feeding on the large spiny lobster at the bank; however, divers did not observe scattered pieces of
lobster carapace. Eighteen species of epipelagic fish were observed, including amberjack. These
species occur most often in the upper depths of the water column surrounding the bank and do not
necessarily exhibit a close affinity to reef structure. However they may descend on the reef in order
to hunt for food. Early summer is the time for trigger fish spawning in the Gulf of Mexico.
Triggerfish were visible at Sonnier Bank above the gravel-like sediments caught in pockets and
around the edges of the bank. The triggerfish blew jets of water into these sediments which resulted
in the formation of a conical depression into which they would lay and incubate their eggs. This was
another indication of a healthy fish community.

Terry Dempre has worked as a geophysicist for the Resource Evaluation Section of the Minerals
Management Service since 1981. His principal duties have been geologic and geophysical
assessment of the Gulf of Mexico lease tracts for determination of fair market value. He as also been
involved in mapping existing hydrocarbon fields as an aid to reserve estimates. His research interest
focuses on Gulf of Mexico seafloor geology. His undergraduate years were spent at the University
of New Orleans with graduate studies at Tulane University.

Ann Scarborough Bull has worked as a marine biologist for the Minerals Management Service since
1988. She performed her graduate research at the Marine Biological Laboratory, Woods Hole, and
her post doctoral work at Johns Hopkins in Maryland. Her research interests focus on the role of
offshore platforms in the fisheries of the Gulf of Mexico.
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ARCHAEOLOGY AND THE GULF OF MEXICO REGION
SEA FLOOR MONITORING PROGRAM

Dr. Richard J. Anuskiewicz
Minerals Management Service
Gulf of Mexico OCS Region

MONITORING ARCHAEOLOGICAL RESOURCES ON THE OCS
THROUGH LEGISLATIVE MANDATES

The Federal Government has had a long legislative history of formulating laws and statutes to
evaluate and protect, where appropriate, significant archacological resources. As a part of this
legislative history, monitoring became, and still is, the only method of checks and balances used to
review and evaluate impacts to archaeological resources as aresult of the Federal permitting process.
Three major statues and laws have contributed to Federal management of archaeological resources.
They include the Antiquities Act of 1906, the Historic Site Act of 1935, and the National Historic
Preservation Act of 1966, as amended (US DOINPS CRP 1990, Carnett 1991). The Antiquities Act
initiated archaeological site protection by specifying protection of antiquities on lands owned or
controlled by the Federal Government. The Historic Site Act declared a Federal policy to preserve
historic and prehistoric resources. Perhaps the most appropriate piece of Federal legislation directly
related to oil and gas development in the Gulf of Mexico is the National Historic Preservation Act.
This legislation states that the Agency official with jurisdiction over a Federal undertaking has legal
responsibility to identify and evaluate affected archaeological properties and assess an undertaking’s
effect upon them. In the MMS, each Regional Director is the Agency official doing the permitting
to the oil and gas industry, and, therefore, has the legal responsibility of designating and protecting
archaeological resources.

RECOGNIZING POTENTIAL ARCHAEOLOGICAL RESOURCES ON THE SEA FLOOR

As Dr. Irton and Mr. Yourk pointed out in an earlier paper on the MMS Gulf of Mexico Region’s
(GOMR) monitoring program’s new high-resolution side-scan sonar, technology can be used as a
effective means to monitor impacts to the ocean floor. The MMS GOMR archaeological resource
management program focuses on evaluating potential impacts to either prehistoric or historic
resources on the seafloor. This is accomplished through reviewing geophysical reports for lease
block and pipeline corridor surveys submitted to the MMS by the oil and gas industry. Submerged
archaeological resources on the OCS fall into two basic categories: they are either prehistoric or
historic features on or near the surface of the seafloor.

Potential prehistoric archaeological resources are more difficult to locate and identify than historic
ones. Prehistoric resources are represented by former geologic land forms located on or buried just
below the seafloor in shallow sediment. These features, such as natural levees, river and stream
terraces, shell midden concentrations, and sinkholes, can be recorded and identified by surveying
with shallow-penetrating seismic instrumentation. Potentially important prehistoric geologic features
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can be identified by examining examples of subbottom profile data presented in archaeological and
hazards survey reports submitted to the MMS by the oil and gas industry.

Historic archaeological resources, on the other hand, can be easier to identify because they usually
are represented by a physical or tangible object on the seafloor such as the physical remains of a
shipwreck. Shipwrecks lying on the sea floor can be accurately located, recorded, and mapped by
using side-scan sonar imagery in consort with a magnetometer survey and Differential Global
Positioning System navigation. The remains of shipwrecks buried in the shallow sediment are, of
course, another potential problem. The MMS, however, takes a reasonable approach in managing
these potential buried wreck sites on the OCS by specifically looking at the recommendations of the
contract archaeologist and his analysis of avoidance of unidentified magnetic anomaly clusters
recorded during lease block and pipeline surveys. From these recommendations, the MMS staff
archaeologist reviews the report and determines the appropriate avoidance mitigations for plans and
pipeline requesters as a condition of their construction permit.

POTENTIAL IMPACTS TO ARCHAEOLOGICAL RESOURCES ON THE OCS

There are three basic probable scenarios as to how archaeological resources can be physically
impacted or disturbed on the OCS sea floor. They include commercial fishery trawling, private or
commercial vessel anchoring, and seafloor construction activities associated with oil and gas
exploration and development.

Anyone who has been on a Louisiana beach during shrimping season can attest to the systematic
trawling pattern by hundreds of shrimp boats in their quest for shrimp offshore. One could venture
to guess that just about every square foot of the Louisiana seafloor, out to the OCS Shelf Break, has
had a shrimp trawl dragged across it. Trawling scars are relatively shallow and tend to smooth out
the bottom and move sea floor debris around. This impact to the seafloor is real, on going, and
continuing. Moving around of seafloor debris causes problems with resource evaluation (Irion and
Bond 1988:88; Anuskiewicz and Irion 1995).

Anotherimpact to the seafloor could come from commercial and private vessels anchoring overnight
or waiting out a storm. We estimate that this type of impact probably has taken place at irregular
intervals to some extent throughout the Gulf. The amount, shapes and depths of anchor scars from
these vessels would vary depending upon vessel size, anchor weight, and water depth. What’s
important here is that we believe that these anchor scars do occur, but with a lot less frequency than
those resulting from shrimping trawls and oil-and gas-related seafloor impacts.

The third and very plausible scenario of seafloor impact i1s caused by construction activities
associated with oil and gas exploration and development. These potential seafloor impacts are the
focus of the remainder of this presentation. The GOMR archaeological resource management
program has always been concerned about oil and gas industry related impacts to potential
archaeological resources on the seafloor. However, until now we did not have the budget,
technology, and human resources support to develop a viable monitoring program (Irion and
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Anuskiewicz 1997a). With all these support elements now available, we have completed our first
successful year of seafloor monitoring.

Prior to going out and conducting archaeological monitoring we developed a strategy based on some
basic questions. What type of damage would we expect to find as a result of oil and gas activities?
What is the actual site or impact formation process (Anuskiewicz 1989:78)? In our research of these
issues we learned that, generally, seafloor impacts by oil-and gas-related activities are caused by the
placement of an exploratory jack-up rig, placement of a permanent production platforms, and cutting
of a 1-meter trench in the seafloor to bury a pipeline. The jack-up rig placement causes the least
amount damage to the ocean bottom because after the rig is floated in three legs are lowered in place.
However, pipeline trenching and permanent platform placement cause the most seafloor impacts
because of the use of anchor barges during the construction process.

With some idea of what to look for on the seafloor and management support of our program ideas,
we looked towards the state of technology-transfer for our sea floor monitoring. During the
development of a formal monitoring strategy for archaeological resources, GOMR staff
archaeologists researched and field tested the available 600-kHz side-scan-sonar technology (Irion
and Anuskiewicz 1997 b and c¢). In an earlier presentation, Dr. Irion discussed the imagery
technology in detail and, frankly, we admit we were impressed at the image detail, resolution,
instrument deployment, digital data gathering capabilities, and total cost.

To field test this new side-scan system’s archaeological capability, we conducted a survey over a
known 19™-century side-wheel steamboat wreck located off Horn Island, Mississippi. We feel this
is an excellent example of the capabilities of this side-scan technology. From the 75-meter scale we
clearly saw the outline of the iron hull, the bow and stern, paddle wheels, and steam engine
components. The 25-meter scale view showed a lot more detail, including paddle wheel shafts and
eccentrics, the walking beam, some engine parts, and the two boilers.

Applying this new side-scan technology to the archaeological resource management program was
not too difficult. These potential resources either were or were not impacted. Our measurement tool
was the high resolution side-scan imagery of the seafloor in areas where oil and gas activities
occurred.

One of our archaeological monitoring projects involved side-scanning the remains of a 19™-century
side-wheel steam vessel the New York, which sank during a hurricane in 1846. It is located in the
High Island Area (Munson, Avery per. comm. 1997) about 82 kilometers offshore Texas. Historical
records indicated the vessel broke up during the sinking. The remains of this vessel are protected by
legislative mandates because these remains meet eligibility requirements for listing in the National
Register of Historic Places. To provide reasonable protection from impacts that may be caused by
oil and gas exploration and development, the MMS needed to determine the extent of the debris field
associated with the shipwreck. This was accomplished by conducting a close-interval marine
magnetometer and side-scan survey. Once this was completed, a reasonable set of avoidance
mitigation criteria was developed so that oil and gas development in this block could continue and
not impact this significant historic resource.
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Our final example was an attempt to monitor lay barge anchor patterns associated with the
construction of a pipeline. We knew that there were multiple anchoring positions needed to trench
and physically construct a pipeline. However, what we didn’t realize was the sheer number of anchor
placements associated with this type of seafloor construction. Our test case example involved the
installation of a 5,800-foot pipeline. We counted at least 124 anchoring positions used to construct
apipeline alittle over one mile long. The lease block contract archaeologist recommended avoidance
of three clusters of magnetic anomalies and an area of channel margins suggestive of prehistoric site
potential. From the map submitted we can see that the lay barge anchor position did avoid the
magnetic anomalies. However, the operators did not manage to avoid the channel margins
recommended for avoidance.

CONCLUSION

The first year of using a high resolution side-scan-sonar system, as a management tool for the
archaeological resource management program was extremely successful. This system provides an
easy-to-operate, cost-effective method to answer some basic questions when it comes to determining
if an impact has occurred to the seafloor and to a potential archaeological resource. It’s as easy as
“yes” or “no” in most cases. Further, this instrument provides an accurate and effective means to
evaluate historic resources on seafloor, as can be seen through the MMS evaluation of 1847 side-
wheel steam ship. Year Two of this program will provide another field season and opportunity to
gather more reliable information and better prepare the MMS archaeological resource program
managers to make better resource management recommendations, and ultimately, better higher level
management decisions.
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REFINING THE HIGH PROBABILITY SHIPWRECK MODEL IN THE GOMR

Dr. Jack B. Irion
Minerals Management Service
Gulf of Mexico OCS Region

Part of the mission of the MMS is to ensure that significant archaeological sites are not adversely
affected by oil and gas exploration and development. This responsibility often includes the protection
ofhistoric shipwrecks. Historical research conducted for MMS Studies 89-0023, 24, and 25 indicates
that over 400 ships have sunk on the federal OCS dating from 1625 to 1947; thousands more have
sunk closer to shore in state waters during the same period. Only a handful of these has been
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scientifically excavated by archaeologists for the benefit of generations to come. In several cases,
the MMS has partnered with state and federal agencies conducting this research. The work conducted
by the MMS and other scientists in the Gulf of Mexico contributes to our understanding of how our
nation developed by studying the technology that fostered the growth of the United States.

For several millennia, ships were the most sophisticated machines on earth. They have shaped
history by expanding trade and waging war, spreading ideas (and sometimes plague), and discovering
and colonizing new lands. At the same time, the crews of these ships lived in closed societies, with
traditions, beliefs, vocabularies, and hierarchies that set them apart from those on shore. When one
of these ships met with disaster at sea or sank as a result of war, its remains literally became a time
capsule, preserving clues to the story of our past. When archaeologists scientifically excavate a
shipwreck under water, they read these clues to form a picture of what it was like to live on a ship
that sank hundreds of years ago. In that sense, shipwrecks are special archaeological sites because,
unlike sites on land, everything on board was in use during a single moment in time. Because of this,
the study of shipwreck sites has contributed to the understanding of broader issues of human history,
and helps us to understand better who we are by telling us where we have been. The MMS has taken
part in the study of some of the most historically significant shipwrecks in the Gulf.

A SEVENTEENTH CENTURY WRECK: LA SALLE’S BELLE

One of the most significant underwater archaeological finds in North America was made by a team
from the Texas Historical Commission (THC) in 1992 in 12 feet of water in Matagorda Bay. After
the team recovered a distinctive bronze cannon more than six feet long, weighing some 700 pounds
and bearing the crest of Louis XIV, they hypothesized that the vessel was the French ship Belle. The
Belle was the smallest of four ships sailed by French explorer René Robert Cavelier de La Salle in
his ill-fated search for the mouth of the Mississippi River in 1684. The team also recovered pewter
plates, lead shot, several complete pottery vessels, a stoneware pitcher, a sword hilt, a brass buckle,
bells, straight pins, glass trade beads, and an iron pike with remnants of a wooden handle. The
artifacts are well preserved, having been covered in the sand and mud of Matagorda Bay. Scientists
from the MMS were invited to participate in this important project during the excavation and gained
insight into how wrecks of a similar age might appear in federal waters. Analysis of the magnetic
signature of this wreck will provide the MMS with valuable comparative data for the review and
analysis of shallow hazard and archaeological survey reports.

Archaeological excavation of the wreck site began in 1996. Because conditions under the murky
waters of Matagorda Bay were so poor, the THC undertook construction of a steel cofferdam around
the site at a cost of over $1 million. After the water was pumped out of the 148-foot by 118-foot
enclosure, the wreck could be excavated as if on dry land.

Although an expensive procedure, the effort proved worthwhile and permitted the recovery of
extraordinarily fragile objects such as coils of rope, items of clothing, and a wooden gun carriage.
The remains of a French sailor were even found preserved in the bow section. Using the skull to
reconstruct the face, scientists have re-created the appearance of one of La Salle’s crew who lost his
life on the Texas shore 313 years ago.
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The vessel’s mission included the establishment of a colony at the mouth of the Mississippi and trade
with the Indians. The excavated hull contained ample evidence of the latter in the form of thousands
of tiny glass beads and beautifully crafted hawk’s bells. Other finds included crated muskets, two
more bronze cannon for use in the intended fort, tools, and pewter dinnerware. One of the most
historically valuable artifacts, however, is the hull of the ship itself. The Belle is the oldest French
colonial shipwreck found in the New World, and represents a transition period in naval architecture.
Study of the hull will provide information on the undocumented shift from ancient to modern
methods of shipbuilding. Artifacts, including the hull, will be conserved at Texas A&M University.

AN EIGHTEENTH CENTURY SITE OFF LOUISIANA

An eighteenth century site was discovered off the Chandeleur Islands, east of the Mississippi River
delta. The site was investigated by Texas A&M University published under MMS Report 89-0092.
A ballast pile, pottery shards, a lead patch, a lead bilge pump tube, and six iron cannon were
recorded during the investigation. No hull remains were found at the site and researchers concluded
that the site represented the location of an accidental grounding and discard of unnecessary ballast
and ordnance to lighten the ship. This hypothesis was supported by the fact that all six cannon were
damaged in some way and, while useless as ordnance, could have functioned as ballast. Interestingly,
three of the cannon were of Swedish manufacture and were cast between 1771 and 1784.

NINETEENTH CENTURY SHIPWRECKS

Over 70 vessels are believed to have wrecked on the OCS between the beginning of the nineteenth
century and start of the Civil War in 1861. One of the most historically significant of these is the
wreck of the New York, a side-wheel steamship engaged in trade between Galveston, New Orleans,
and New York from 1839 to her loss in 1846. The wreck site was recently discovered by private
citizens who are cooperating fully with the MMS to preserve the site’s archaeological information
and to ensure that it is not impacted by future oil and gas development. The MMS is taking an active
role in encouraging divers to preserve and record the historical and archaeological data contained
in wrecks on the federal QCS. In this way, the interests of the salvers, sport divers and the American
people can be protected.

THE CIVIL WAR (1861-1865)

The Civil War in the Gulfis defined by the Northern strategy of the blockade of Southern ports and
the daring attempts by Confederate vessels to run this blockade. A number of important Civil War
vessels have been located in state waters, such as the Confederate ironclads CSS Louisiana in
Plaquemines Parish, Louisiana, and the Huntsville and Tuscaloosa in the Mobile River. The remains
of the Union ironclad Tecumseh, whose sinking by a Confederate mine prompted Farragut’s famous
order “Damn the torpedoes, full speed ahead!” are well known off Fort Morgan, Alabama. Only one
U.S. warship, however, was sunk at sea in the Gulf. This important shipwreck, the USS Hatteras,
has been the subject of repeated investigations by the MMS, the Texas Historical Commission, and
Texas A&M University at Galveston.
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The USS Hatteras was a side-wheel steamer acquired by the Navy in 1861 and armed with four 32~
pounder cannon (a 20-pounder rifled cannon was added later). After distinguished service in the
South Atlantic Blockading Squadron, the vessel was transferred to the Gulf Blockading Squadron
on 26 January 1862. In less than a year, the Hatteras captured seven Confederate blockade runners
off Vermilion Bay, Louisiana. Early in 1863, she was ordered to join the squadron under Rear
Admiral David Farragut, who was attempting to retake the key Texas port of Galveston.

As the blockading squadron lay off the coast on the afternoon of 11 January 1863, a set of sails was
sighted just over the horizon, and the Hatteras was ordered to give pursuit. She chased the intruder
for four hours, closer and closer into shore, and farther and farther from her supporting fieet. Finally,
as dusk was falling, the Harteras came withing hailing distance of the square-rigged, black-hulled
vessel. Commander Homer C. Blake demanded to know the identity of the ship. “Her Britannic
Majesty’s Ship Vixen,” came the reply. Blake ordered one of Hatteras’ boats launched to inspect the
“Britisher.” Almost as soon as the boat was piped away, a new reply came from the mystery ship,
“We are the CSS Alabama!” A broadside from the Alabama’s guns punctuated the reply. Within 13
minutes, the Harteras, sinking rapidly, surrendered.

The Hatteras today rests in 58 feet of water about 20 miles off Galveston. Her 210-foot long iron
hull is completely buried under about three feet of sand. Only the remains of her 500-horsepower
walking beam steam engine and her two iron paddle wheels remain exposed above the sea floor.
Since the site’s discovery in the 1970s, MMS has engaged in periodic monitoring of the wreck to
ensure that it is not damaged by surrounding oil and gas lease development. Although the wreck
remains the property of the U.S. Navy, MMS has joined forces with the THC and Texas A&M at
Galveston to preserve this important archaeological treasure for posterity. The wreck of the USS
Hatteras is an integral part of the story of the Civil War on the Texas coast, the defense of which is
regarded as one of the greatest military feats of the Confederacy. The ship’s dramatic history, along
with the fact that the remains of the vessel are virtually intact, make it one of the most important
underwater archaeological sites in the United States.

THE TWENTIETH CENTURY - SHIPWRECKS FROM WORLD WAR II

Federal law defines an historic site as being at least 50 years old. As a result, wrecks associated with
World War II now meet that criterion. Nearly all the shipwrecks in the Gulf from that period relate
to one cause—attack by the German submarines known as “U-boats.” U-boat comes from the
German word “Unterseeboot.”

During the years 1942 and 1943, a fleet of over 20 German U-boats cruised the Gulf, seeking to
disrupt the vital flow of oil carried by tankers from ports in Texas and Louisiana. They succeeded
in sending 56 vessels to the bottom; 39 of these are now believed to be in state or federal waters off
Texas, Louisiana, and Florida. After their initial, devastating success, U-boat attacks in the Gulf
became rare by the end of 1943, after merchant vessels began cruising in armed convoys. The
opening of the “Big Inch” pipeline from Texas to New Jersey also contributed to freeing the war
effort from relying on ships to transport crude oil.
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As a result of remote-sensing surveys required of the oil and gas industry by the MMS, several U-
boat casualties have been located on the sea floor. These include the Heredia, a United Fruit
Company freighter; the oil tanker Sheherezade; the Gulfpenn, which carried 90,000 barrels of fuel
oil; and the Robert E. Lee, a passenger freighter sunk by the U-166. The U-166 was the only German
U-boat sunk in the Gulf, ostensibly by an American torpedo plane 20 miles off the coast of
Louisiana. Its exact whereabouts still remain a mystery that will, perhaps, one day be solved through
the cooperative partnership of government and industry to protect and preserve our history beneath
the sea.

As aresult of industry surveys, over 80 shipwrecks have been identified in the Gulf of Mexico. Many
of these are modern wrecks—supply boats, crewboats, shrimpers, etc. Most remain unidentified
because industry generally elects to avoid a potential historic shipwreck rather than determine if it
is, or is not, historic.

However, MMS? high probability model is based on the probable presence of an historic wreck in
an individual block based on historic records. Because historic records are inherantly inaccurate, if
awreck was found reported at a particular location, then not only that block, but also the eight blocks
around it are designated as historic high probability block. This means that industry is required to
survey the block using side-scan sonar, magnetometers, and sub-bottom profilers at a 50-meter lane
spacing, as opposed to the normal 300-meter spacing required for hazard surveys. This translates into
additional time and somewhere around an additional $40,000 in survey cost for each block.

With the discovery and documentation of some of the historic wrecks that trigger the 50-meter
designation, we are able to revise the list of historic blocks and provide some relief to industry in the
form of reduced survey costs. This year alone, we have released lease blocks in Galveston, South
Timbalier, and Vermilion areas because of the documented discoveries of the Hatteras, the La Belle,
and the New York. This action has resulted in a savings to industry of nearly one half million dollars.
As we continue to locate and identify shipwrecks in the Gulf, we will continue to release other
blocks from the 50-meter survey requirement.

Unfortunately, as more and more areas are surveyed, we are also finding that our historic block
designations are not quite as accurate as one would hope. There are many reasons for this: in the days
before satellites when positioning was reckoned using astrolabes, sextants, and chronometers, an
accuracy of five miles was considered outstanding. Under conditions of storms, hurricanes, or
warfare, accurate reckoning of position at the point at which your ship was sinking beneath you was
unlikely. Secondly, reporting of wreck positions depended upon survivors accurately reporting their
tale. More often than not, wrecks are reported as occurring simply “between Galveston and New
Orleans” or “about 50 miles southwest of Galveston.” Even relatively recent wrecks from World
War I are not accurately reported. Both the Robert E. Lee, a 1,632-ton passenger ship sunk 1 August
1942, by the U-166 and the Gulf Penn, an 8,862-ton freighter sunk in May of the same year, were
found west of the high probability blocks in Mississippi Canyon thought to contain them. Side-scan
has located three wrecks believed to be the Heredia, the R. W. Gallagher, the Hamlet in Ship Shoal
Area, all far to the south of where their historically recorded positions placed them. More
importantly, the 1846 wreck of the steamship New York, an historic site eligible for inclusion in the
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National Register of Historic Places and one of the most important shipwreck sites in the Gulf, not
only lay outside the high probability areas, but failed to be recognized by an o0il company survey at
150-meter survey interval. Ithas become obvious, at least to the archaeologists at MMS, that the high
probability area model is in sore need of revision now that it has been in effect for some 10 years.
We are attacking this problem in two ways. First, we will be working with students at the University
of New Orleans to conduct more in depth historical research, which we hope will provide us with
better locational information. Secondly, we propose to investigate reported shipwrecks during the
sea floor monitoring investigations using high resolution side-scan sonar and the MMS Scientific
Dive Team. These investigations should help to positively identify more wrecks. Our underlying
philosophy is that the more that is known about the location of historic shipwrecks on the sea floor,
the less restrictive we have to be to industry in order to fulfill our obligation to safeguard our
archaeological resources beneath the sea.
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Dr. Jack B. Irion joined the Minerals Management Service, U.S. Department of the Interior, in
August 1995, with the title of Marine Archaeologist. Prior to joining the MMS, Dr. Irion served as
Vice President for Nautical Archacological Services with the consulting firm of R. Christopher
Goodwin & Associates, Inc., in New Orleans, Louisiana. For over 15 years, Dr. Irion provided
archaeological consulting services to the Baltimore, Charleston, Mobile, New Orleans, Pittsburgh,
Philadelphia, Savannah, Vicksburg, and Wilmington Districts of the Corps of Engineers, as well as
to the Maryland Port Administration, and the State of Tennessee. Dr. Irion received his B.A. (1974)
and ML A. (1977) in Archaeological Studies from The University of Texas at Austin. He was awarded
his Ph.D. from the Institute of Latin American Studies of the University of Texas in 1991. During
his career, Dr. Irion has specialized in conducting remote sensing surveys for shipwrecks, which
succeeded in locating such historically significant vessels as the C.S.S. Louisiana, the sailing barque
Maxwell, and the steamboats Princess, and Kentucky. In addition, he has directed numerous diving
investigations on historic shipwrecks, including the steamship Columbus and the Civil War gunboats
Tawah and Key West. Most recently, he has participated in MMS investigations of the Civil War
vessel U.S.S. Hatteras and the steam packet New York.

ROLE OF THE GULF OF MEXICO OCS REGION’S SCIENTIFIC
DIVING TEAM IN SEAFLOOR MONITORING

Mr. Les Dauterive
Minerals Management Service
Gulf of Mexico OCS Region

Following its creation in 1982, the Minerals Management Service (MMS) made one of its highest
priorities to establish public confidence in the offshore program by using good science in decision
making. After the MMS was charged to permit offshore oil and gas development in an
environmentally sound manner, it became necessary to know more about the environment it was
protecting. Since that environment lies within the sea, the most efficient and cost-effective means
of accomplishing that goal sometimes has been for MMS scientists to jump off a boat with a tank
of compressed air on their backs and see for themselves. For over 20 years, the MMS Gulf of Mexico
Region (GOMR) diver scientist have been doing just that, with the results that inter-agency conflicts
have been resolved, significant biological features have been protected, safety issues have been
reported and corrected, historic shipwrecks have been discovered, controversies have been averted,
and seafloor impacts have been discovered.

The MMS GOMR dive team is comprised of a group of hard-working, dedicated diver scientist who
strive to provide the Region with scientific information through underwater observation, photo and
video documentation, and other forms of data-gathering supportive of the MMS mission. The
scientific dive team consists of marine archaeologists, marine fisheries biologist, a coral reef
ecologist, an environmental scientist, geographer, and geophysicist.
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Categories of diving operations conducted by the dive team and supportive of the MMS mission
involve the following:

«  Monitoring Environmental Studies Contracts: The ability to get the Region’s dive team as
MMS contract technical representatives in the water allows for a direct monitoring of the
contract study.

» Assessment of Topographic Features and Live Bottom: The ability of the Region’s dive team
to asses the condition of natural biological resources is used to determine the appropriate
levels of protection afforded these resources.

+ Identification of Historic Shipwrecks: The ability of the Region’s dive team to identify
shipwrecks by ground-truthing has released lease blocks from the 50-meter shipwreck survey
requirements.

»  Geoscientific Research and Resource Evaluation: The ability of the Region’s dive team to
provide documentation and samples of seafloor exposed rock formation has helped in
determining the potential of lease sale tracts.

+ Rigs-to-Reefs Assessment: The Region’s dive team participation in state Rigs-to-Reefs
assessment has facilitated the gathering of needed data on the success or non-success of
retired platforms as reefs.

»  Operations and Environmental Resource Evaluation: The ability of the Region’s dive team
to respond and report violations of underwater operations and environmental compliance
requirements has provided verification of operator compliance or non-compliance with MMS
regulations.

The role of the Region’s scientific dive team in this year’s pilot project on seafloor monitoring has
been in ground-truthing the side-scan imagery and hands-on identification of an historic shipwreck,
inspection of subsea well completions, well stubs, and site clearance locations; and identification and
assessment of a protected biological significant feature.

Monitoring the seafloor in the future will rely on the Region’s scientific dive team to continue and
provide the means to ground-truth and monitor industry’s performance and impacts to the seafloor
and natural resources.

Mzr. Les Dauterive, is a Senior Environmental Scientist with the Mineral Management Service Gulf
of Mexico OCS Region. His responsibilities include managing the Region’s diving operations and
safety of the Region’s Scientific Dive Team, and providing the Region’s liaison and coordination
with the industry and states on Rigs-to-Reefs development.
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FISHERIES AND FISHING PRACTICES IN THE DE SOTO CANYON AREA

Dr. Thomas D. Mcllwain
National Marine Fisheries Service
Miami, FL / Mississippi Laboratories

SUMMARY

Commercial fishers in the United States landed over 9.6 billion pounds of edible and industrial
fishery products in 1996. Approximately 1.5 billion pounds of fishery products were harvested from
the Gulf of Mexico by the commercial fishers. Recreational fishers took 42% of all fish caught and
29 % of all fishing trips in the Gulf of Mexico in 1996. Many of these resources are taken in the
northeastern Gulf of Mexico in and around the DeSoto Canyon.

The rich fishery resources found in the Gulf of Mexico are a result of the many unique features of
the Gulf, including its geology, oceanography, and nutrient sources, to mention a few. Because of
these rich resources and the contribution that they make to the economy of the Gulf and the nation,
we should all be concerned with potential impacts of man’s activities in the Guif that may impact
these rich resources. This presentation discusses some of the fishery activities that currently take
place in and around the DeSoto Canyon area of the Gulf and explains our concerns regarding oil and
gas development in that area.

Fisheries in and around the DeSoto Canyon area in the northeastern Gulf of Mexico include bottom
long lining for snapper, grouper and tilefish by the commercial fishers and hook-and-line recreational
fisheries for these same species. There is a major commercial pelagic long-line fishery for tunas
(blackfin and yellowfin) as well as for swordfish and sharks. These commercially important species
also support alarge and economically important recreational fishery. Additionally, bottom trawl and
trap fisheries occur around the Canyon area. These include trawl fisheries for the royal red shrimp
and butterfish and a trap fishery for Geryon crabs (deep-water crabs). The trawl and trap fisheries
generally are found on the slope area surrounding the Canyon.

The DeSoto Canyon area appears to be a significant spawning area for many of the fishery resources
mentioned above. The complex currents of the Canyon area critically affect the resultant offspring
of the tunas and swordfish as they utilize the area as a nursery ground. Little is known of the early
life histories of these species as well as of the many other species found in the area. Therefore, the
area could be considered an essential fish habitat as outlined in the recently enacted Magnuson-
Stevens Fishery Conservation and Management Act for many or all of the species mentioned above.

It is generally agreed that little knowledge exists about these rich resources found in and around
DeSotoCanyon. This agreement has led to a list of issues that need to be addressed for the
continuation of these fisheries and the orderly development of the resources of that area. Some of
the major issues that have been developed, enumerated (Ann Scarborough Bull, personnel
communication) and which need to be addressed via an integrated research program are as follows:
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1. The physical presence of oil-related and gas-related structures and associated operations will
likely conflict with or enhance fishing activity (both commercial and recreational) especially
in, but not limited to, areas south and east of the Mississippi River delta.

2. Asinmany other world-wide locations, the physical presence of large structures in deepwater
will likely act as Fish Attraction Devices (FADs) that will seriously impact management of
highly migratory fish species.

3. Asinmany other world-wide locations, the physical presence of large structures in deepwater
will likely act as FADs that will impacting populations of highly migratory fish species
through changes in their feeding and spawning behavior.

4. 0il and gas development in deepwater will present old and new environmental hazards to
fish resources, e.g., oil spills that occur on the seafloor.

5. 0il and gas development in deep water of the Gulf of Mexico will present unique site
abandonment difficulties and raise questions concerning artificial reef planning as well as
impact traditional fisheries in the area.

The fisheries currently found in the Canyon area are an important component of the fisheries found
in the northeastern Gulf of Mexico. These fisheries will not be significantly impacted by planned o1l
and gas development activity if these issues are adequately addressed and resulting information is
used in the planing process.

Dr. Tom Mcllwain has worked the past three years for the National Marine Fisheries Service,
Southeast Fisheries Science Center, Miami, FL / Mississippi Laboratories as a Fishery Administrator.
He has primary responsibility for coordination of Southeast Fisheries Science Center (SEFSC)
research activities with the Gulf of Mexico Fishery Management Council and other agencies. Dr.
Mcllwain is the former Director of the University of Southern Mississippi’s Gulf Coast Research
Laboratory where he spent over 30 years doing research on the fishery resources of the Gulf of
Mexico. His other interests included marine Aquaculture, and is specifically interested in fish culture
in the Gulf Exclusive Economic Zone. Dr. Mcllwain received his B.S. in biology, and his M.S. and
Ph.D. in zoology from the University of Southern Mississippi.
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COMMUNITY STRUCTURE AND TROPHIC RELATIONSHIPS OF DEMERSAL REEF
FISHES OF THE MISSISSIPPI-ALABAMA OUTER CONTINENTAL SHELF

Mr. Douglas C. Weaver
Dr. Kenneth J. Sulak
Dr. William F. Smith-Vaniz
Florida Caribbean Science Center
Gainesville, FL

Dr. Steve W. Ross
North Carolina National Estuarine Research Reserve Center for Marine Research
Wilmington, NC

INTRODUCTION

Prominent hard-bottom features, including “Pinnacles™ described by Ludwick and Walton (1957),
occur along the Mississippi-Alabama outer continental shelf in the northeastern Gulf of Mexico,
northwest of the De Soto Canyon (Figure 1F.1). These calcareous structures vary in areal extent,
height, form and habitat complexity, and some may reach 20m in vertical profile (Gittings ef al.
1992). Somewhat comparable hard-bottom reef structures and their associated biological
communities occur throughout the Gulf of Mexico and southeastern U.S. Atlantic outer continental
shelf (Shipp and Hopkins 1978, Parker and Ross 1986, Dennis and Bright 1988).

The goals of this project are to determine faunal composition, relative abundance and diets of reef
fishes inhabiting Pinnacles biotopes. Dominant fish species identified for dietary analysis include
roughtongue bass (Pronotogramus martinicensis), red barbier (Hemanthias vivanus), yellowtail
reeffish (Chromis enchrysura), tattler (Serranus phoebe), reef butterflyfish (Chaetodon sedentarius),
bank butterflyfish (Chaetodon aya), greenband wrasse (Halichoeres bathyphilus), short bigeye
(Pristigenys alta) and bigeye (Priacanthus arenaius). This project will also analyze the role of these
dominant resident reef fishes in the diet of apex predators, including greater and lesser amberjack
(Seriola dumerili and S. fasciata), groupers (Epinephelus spp. and scamp, Mycteroperca phenax) and
red snapper (Lutjanus campechanus).

OBJECTIVES
1. Quantitatively define comparative species composition, abundance, dominance rank order,
and species richness of demersal fishes for each of three target biotopes (low, medium and
high profile features).

2. Delineate trophic function of each dominant fish species based on stomach content analysis.

3. Define a trophic scheme for the demersal fish component of the total fauna, within the
framework of existing literature.
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Figure 1F.1. Location of study area in the northeastern Gulf of Mexico.

METHODS

Demersal fishes comprising the Pinnacles study area fauna were sampled and quantified during our
initial research cruise USGS-AE-9701 (Figure 1F.2). Study reefs of low and medium profile (patch
reefs) and high profile features (steep-sided pinnacles and flat-topped reefs) as described by Gittings
ef al. (1992) were investigated by remote operating vehicle (ROV), trapping, and hook and line
sampling. Sampling stations spanned a depth range of 58 to 110m and were located in areas
previously mapped bathymetrically.

Abundance and density of resident reef fishes at each study site were based on ROV videotape
transects using a color video camera. The ROV videotapes were critically analyzed in the laboratory
to identify and quantify species abundance and percent occurence among reefs of varying profile.

Fishes collected by hook and line were preserved in 10% buffered formalin or frozen for subseqent
laboratory analysis. Fishes were measured and stomachs dissected. Gut contents of each specimen
were removed and prey items sorted and identified to the lowest possible taxonomic unit. Numerical
abundance (N) was calculated as the number of prey items per taxon divided by the total number of
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Figure 1IF.2.  USGS Pinnacles project study area and sampling stations during Cruise FCSC-9701,
August 1997.

prey items for all specimens examined. For simplicity, only numerical abundance will be presented
in this preliminary report.

RESULTS

A total of 91 stations in five major study sites were sampled during cruise FCSC-9701. These
resulted in time totals as follows:

* 94 hours of hook and line sampling (4-10 crew members per hour)

» 45 hours of ROV videotape at five sites, including diurnal/nocturnal comparisons at three
sites

* 7.9 hours of trawling on soft-bottom habitats

« 84 hours of trap deployment
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Combined sampling techniques documented ~150 species of demersal fishes, including 74 species
of reef fishes (Table 1F.1), and over 1800 specimens for voucher materials and stomach content
analysis. Numerically dominant reef-dwelling species were identified as P. martinicensis, H.
vivanus, P. alta, P. arenatus, and S. phoebe. All were successfully sampled by hook and line, with
>50% of individuals fully retaining their stomach contents. Preliminary results of stomach content
analysis revealed distinct differences among these dominant reef-dwelling species. The diets of P.
martinicensis (n=61) and H. vivanus (n=27) are dominated by pelagic plankton, including copepods,
ostracods, gastropod and bivalve veligers, pelagic tunicates (salps and larvaceans) and pelagic
polychaetes. However, these two species differed in the relative proportion of copepods consumed,
comprising 60% of the diet in P. martinicencis and 88% in H. vivanus. The diets of the bigeye, P.
arenatus (n=11) and short bigeye, P. alta (n=7) were dominated by large planktonic organisms and
small nectonic (free-swimming) animals such as squids. P. arenatus fed on squids (41%),
stomatopod zoae (20%), shrimp zoae (7%) and larval fishes (5%). The diet of P. alta was dominated
by sergestid shrimp and other pelagic shrimps (56%), with the rest of the diet evenly comprised
(~10% per taxa) of squids, shrimp zoae, crab megalopae, and stomatopod zoae.

Benthic foragers included the greenband wrasse, H. bathyphilus (n=8) and tattler, S. phoebe (n=39).
The diet of H. bathyphilus was dominated (80%) by bivalves. Brittle stars and majid crabs each
constituted 5% of the diet. Crab megalopae and squid (both pr